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METEOEOIiOGY ; IMPOETATIONS OE GBAIN ; SALES OF 
BBITISH WHEAT ; PEICBS OF COBH AKD OTHEB 
PEODXJOE; AGBIGULTUBAIi STATISTICS; AND STA- 
TISTICS OF DAIBY PBODTJCE. 


{The facte are derived chiefly from, the Meteorological Reporte of Mr, 
GjLlAjsheb, and the Returns of the Boabb of Tbadb and of the Insfectob- 
Gbnbbai. of Impobts and Expobts.] 


METEOBOLOGY.— 1877. 

First Quarter (January, February, MarcJi ), — The meteorology of 
the quarter was in many respects exceptional. The readings of the 
barometer were unusually low and the weather stormy ; the tempe- 
rature was high during January and February ; rain fell almost 
continuously, and was especially excessiTO in January; and the 
amount of sunshine was remarkably small. Floods generally pre- 
vailed in the early part of J anuary ; and thunder-storms occurred 
on 6 days in January, 3 days in February, and 6 days in March. 
The high temperature which had prevailed with scarcely an exoep- 
tioti from the middle of November until the end of the year, con- 
tinued throughout January and until the 19th February. During 
the 99 days commencing ISth November and ending 19th February 
the average daily excess of temperature ^v^as equal to 5®'l ; and the 
excess during the last 50 of these days, comirienoing 1st January, 
was 6®*1. Between the 20th February and 23rd March, short 
periods of high and low temperature alternated, but the mean of 
Gre;26 days showed a daily defect of The last 8 detys of the 

quarter were uniformly warm, and the average daily excess 2®*9. 
ISbe w^ of 1876-7 was most exceptionally mild; the mean 
temperature of the three December, January, and Feb- 

ruary averaging 43°’4; this mean exceeded by 5°*4 the averse for 
the ccutespaading period in 100 years ; and the lowest, raided 
temperature fell below the freezing-point of water on only 12 days 
during these three months. The mean temperatee of the quarter 
ending March last averaged 42^^3, and exceeded by 3®*6 the average 

veil. XIV. — s. S. A 
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for the corresponding period in 106 years^ during which there were 
but six instances of so high a mean temperature for this quarter* 
In January the mean was 42®*7, and the excess in February 
43^*5, and 4'’*9 above the average, whereas the mean fell in March 
to 40^^ 7, and showed a slight defect. 

The measured rainfall during the quarter at the Greenwich 
Observatory was 8*3 inches, and exceeded by 3*3 inches the average 
amount in the corresponding period of 62 years. In January 
4*4 inches of rain were measured, showing an excess of 2*5 inches; 
in February and March the amounts were 1*7 and 2*2 inches, and 
the excess 0*2 and 0*6 inch respectively. So far back as 1815 the 
excessive rainfall of last January was without precedent, although 
more than 4 inches Were measured in the January both of 1828 and 
of 1868. The rainfall of the three months ending January last 
was more than double the average amount in 62 years. 

Second, Quarter (^Ajprily June '). — ^The most noticeable features 

of the weather in the quarter were the low temperature during the 
greater part of April and May, and the severe night-frosts early in 
May ; while the temperature of June was considerahly above the 
average. The readings of the harometer ruled low during April 
and May, while they showed an excess in June. The mean tempe- 
rature of the quarter at the Boyal Greenwich Observatory was 
51®*9, and was 0'^*4 below the average for the corresponding period 
in 106 years. In April the mean temperature was 45®*4 alid 
0*^*7 below the average; in May it was hut 48®*9, and the defi- 
ciency 3°*6. In June, however, the mean was 61®* 3, and showed 
ata excess of 3®*1. ^May was but i^ightly colder than that of 1876, 
w'hile the mean temperature in June exceeded that of June- 1876 
by and was higher than the mean temperature 6f ^any Jttife 
since 1868, when it was 62®*0. 

The measured rainfidl of the quarter at the Greenwich Obser- 
vatory was 5*3 inches, and was half an inch below the average 
amount in the corresponding period of 62 years. The rainfall of 
the first six months was 13*6 inches, and exceeded the average 
amount by 2*8 inob^, owing to a marked excess in January and 
April. In April 3*2 inches were measured, showing an excess of 
1*5 inch ; in May and June ihe* amounts measuied were 1*4 and 
O-T inches, and the deficiency 0*7 and 1*3 inches respectively. 

was measured at GreenVrieh on 37 of the 91 days of the 
^piarter ; on 20 days of April, 10 of May, and 7 of June* During' 
^-62 years, 1815-76, there were only 7 instances of so ^^31:4 
ri^fall In' as that recorded this year ; the smallest alUiftte* 
,dBtering'th<^ years was 0*3 of an inch in June 18#9. ' ■ 
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Tlie earKest. The latest* 


Sycamore in leaf. 

April 4th, 

at Carlisle; 

May 26th 

at Hull. 

Horsechestnut 

„ 7th 

*> 

Osborne ; 

„ 28th 

„ Hull. 

Field elm „ 

„ 8th 


Carlisle ; 

June 3rd 

„ Hull. 

Hawtbcnx „ 

,, 8th 

n 

Helston ; 

May 25th 

„ Hull. 

liime ,, 

„ ISth 

9* 

Carlisle ; 

June 1st 

„ Hull. 

Oak „ 

„ 21st 

99 

Strathfield ; 

„ 14th 

„ Hull 

Hazel „ 

„ 22nd 

,9 

Hull; 

May 30th 

„ Hull. 

Walnut „ 

„ 80th 

99 

Carlisle ; 

June 20th 

,9 Hull. 

Oommon poplar 

May 10th 

99 

Oxford ; 

„ 16th 

,, Hull 

Oriental plane 

„ 13th 

99 

Oxford ; 

„ 13th 

„ Hull. 

Lilac in blossom. 

April 4th 

99 

Helston ; 

„ 22iid 

„ Llandudno. 

Yellow broom „ 

„ 9th 

99 

Helston ; 

„ 16th 

„ Torquay. 

Hardy pear ,, 

„ 12th 

99 

Oxford ; 

May 14th 

„ Hull. 

Cherry „ 

„ 13th 

99 

Oxford ; 

„ 12th 

„ Carlisle. 

Laburnum „ 

„ 13th 

99 

Helston ; 

June 6th 

„ Hull. 

Hardy apple „ 

„ 22nd 

99 

Llandudno ; 

May 20th 

„ Milltown. 

Honeysuckle „ 

May 16 th 

99' 

Strathfield ; 

June 27th 

„ Hull 

Mountain ash „ 

„ 17th 

99 

Strathfield ; 

„ 22nd 

„ Hull. 

White broom „ 

„ ISth 

99 

Hull; 

May 30th 

„ Milltown. 

Wheat in ear. 

June 3rd 

9, 

Helston ; 

June 17 th 

„ Osborne. 

Oats j. 

„ 11th 

99 

Helston ; 

„ 24th 

,, Cardington. 

Wheat in flower. 

„ 5th 

, W 

Wey bridge ; 

„ 26th 

,, Llandudno. 

Oupkoo arrived, 

April 13th 

99 

Guernsey ; 

May 13th 

„ Bermerside. 

Swallow „ ^ 

„ 12th 

99 

Oxford ; 

,, 6th 

,, Kelstem. 

ITightingale „ 

„ 4th. 

99 

Oxford ; 

April 9th 

„ Strathfield. 


Third Quarter (July, August, S^tember^, — ^Excepting a period of 
genial weather from 13 th to 21st August, the temperature through- 
out the quarter was low, chilly, and unpleasant, especially from 
the 15ih to 25th September. The mean readings of the barometer 
were below the average in July and August, but. showed an excess 
in September. The mean temperature of the quarter at the Eoyal 
Observatory, Greenwich* was 58°*5, and 1°'2 below the average for 
the corresponding period in 106 years. The mean differed but 
slightly from the average either in July or August, but the mean 
in September was as low as 52®”9, and showed a deffoiency of 
The mean temperature of September was lower than that of any 
September since 1803; between 1770 and 1804, however, there 
were 4 instances of a mean temperature for September lower than 
which prevailed in the September of 1877. 

quarter at the Greenwich Ob^r- 
vatprj. was 6*4 inches, and was an inch below the ayerage amou^i 
iU'^e. wriesponding period of 62 years. The rainfall in the fukt 
nine hionlhs of this year was 20 inches, and exceeded the average 
by owing prinoi^ the marked excess ^ ^i^uary 

and Xpi^.^ ' ^ August the rainfall was 2*4 and 2*9 inches 

respectively, dlperi^g hut sUghtly from, the aver^^ amounts; hi 
September the, raipfall only measured !♦! lueh? which was less 
’■ "" ' , ’ ■ A 2 
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than half the average amoimt. Eain was measured at Greenwich 
on 41 days during the quarter, of which 15 were in July, 17 in 
August, and 9 in September, Only nine times since 1816 has the 
rainfall in September been so small as that in the present year. 

Oats were in flower, on the 7th of July at Llandudno. Wheat 
was in ear, on the 1 st of July at Oxford. Barley was in ear, on 
the 3 rd of July at Strathfield Turgiss. Oats were in ear, on the 
1 st of July at Strathfield Turgiss. Bye was in ear, on the 3st of 
July at Oxford. 

Oats were out, on the 25th of July at Oxford, on the 20 th of 
August at Llandudno, and on the 25th at Kelstem Grange. 

Wheat was out, on the 1 st of August at Guernsey, on the 7 th at 
Oxford, on the 8 th at Gardingtbn, on the 13th at Torquay, on the 
17th at Llandudno, and on the 21 st at Belstem Grange. 

Barley was cut, on the 18th of August at Cardington, on the 
2 Qth at Oxford, on the 24th at Llandudno, and on the 30th at 
Torquay. 

Horse-ohestnut was divested of leaves, on the 27th of September 
at Helston. Hawthorn was divested of leaves, on the 20th of Sep- 
tember at Helston. 

Woodcock arrived, on the 2dth of September at He! ston. Swallow 
departed on the 20th of September from Stonyhurst. 

F&mrth Quarter (^Octoher^ Nmember^ i>ecem5cr).-^The month of 
October opened fine and dry, with a low temperature. On the 
141h there was a severe gale, causing great destiuction of property 
€dl over the country. The storm seems to have raged throughout 
Devonshire and Cornwall with great fuiy, and caused there 
of damage. After this day, to the end of the 
weather was generally fine. The month of Hcweml^ir Ibfe 

most part cloudy and wet, with very few bright da^fs ; the dhaflges 
both of temperature and atmospheric ptesstee v^^ere On 

the 11 th there was a very heavy gale of wind, and the barometer 
riding on this day was the lowest in the year. The month of 
I^oember was veay dark, and almost sunless, with fog and damp 
weather prevalent. Till the 9th of October the direction of the 
wind was mostly from or h)., or a compound of those winds ; 

and feom the 10 th rf October to the end of the ye'ar the wind was 
almc^ always from the W 4 S.W., or S.S.W,, to a very unusual 
d^ree. 

The mean readings of the teometer, in the neighbourhood of 
Lcudon, were in excess of the average in the months 5f October 
below the avmage in ^NTovember. The 
of the quarter at Greenwich was 45®-0, which 
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l.**5 abova tbe average of 106 years. Tbe mean differed but 
slightly in October, but in November it was as mucb as 3^*2 in 
•eaccoss of tbe average, and in December it was 1®‘7 in excess. 

Tbe rainfall of tbe quarter at Greenwiob was 6’9 inches, or 
‘■0*2 inch below tbe average amount in tbe corresponding period of 
*62 years. Tbe fall of rain in October was 1*7 inch, being IT inch 
below tbe average ; in November it was 3*4 inches, being IT inch 
^bove the average; and in December was 1‘8 inch, being 0*2 inch 
below tbe average. Back to 1818 there were but 11 instances of 
so large a fall of rain in November as in tbe year 1877. 

Field elm was divested of leaves on tbe 2nd of November at 
Mull ; on tbe 10 tb at Weybridge ; and on tbe 15tb at Guernsey. 

Wyob elm was divested of leaves on tbe 22nd of October at 
Oxford ; and on tbe 30tb at Torquay ; on tbe ^tb of November 
at Oxford ; and on tbe 6tb at Hull. 

Oak was divested of leaves on tbe 3rd of November at Oxford ; 
on tbe 15tb at Guernsey ; and on tbe 16tb at Hull ; on tbe 3rd of 
December at Torquay. 

Lime was divested of leaves on tbe 25tb of October at Guernsey; 
<mol the 26tb at Oxford ; and on tbe 30tb at Weybridge and Hull. 

Hyoamore was divested of leaves on tbe 28tb of October at Wey- 
baudge; on tbe 1st of November at Hull; and on tbe 15tb at 
Guernsey. 

Horse-chestnut was divested of leaves on the' 14tb of October at 
Oxford; on tbe 26tb at Hull ; on tbe 27tb at Weybridge; and on 
tbe 30tb at Guernsey. 

Common poplar was divested of leaves on tbe 26tb of October 
at Oxford ; on tbe 30tb at Torquay; and on tbe 6tb of November 
at Hull, 

Occidental plane was divested of leaves on tbe 17tb of November 
at Hull, 

. *Oriental plane was divested of leaves on tbe 12tb of November 
at Hull. 

Hawthorn was divested of leaves on tbe 2nd of November at 
Weybridge ; and on tbe 9tb at Hull. 

Hazel was divested of leaves on the 9tb of November at Hull. 

Walnut was divested of leaves on tbe 8tb of November itt 
BkilL ~ 

Acacia was in blossom on tbe 25tb of December at Helston. 

Fieldfare arrived on tbe 30tb of October at Oxford. 

Swallow departed on the 7tb of October from Hull; on tbe 
14tb from Weybridge. ‘ ^ 
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-In reading tlds Table it will be Iwnie in mind tjtat Ijie minus sign (-) signifies the average, and that the plus rfgn (+) signifies aJme the average. 
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( X ) 


OOBN : Impoetatioks, Sales, and Pbices, 

QtJAispi'iTiES of Wheat, Whbatmeal and- Flcob, Babley, Oats, Peas and 
Beans, Impoetbd into the Uishtei) Kinodom in the Year 1877. 


1877 . 

■Wbeat. 

Witeatmeal 
and Flour. 

Baxley. 

Oats. 

Peaa 

Beans. 

January .. 

Februaiy 

March 

AprE .. 
May 

June 

cwts. 

2,856,041 

2,633,667 

3,067,498 

3.833,983 

4.752,407 

5,069,928 

cwts. 

567,970 

397,305 

561,235 

584,115 

1.078.777 

625,173 

cwts. 

1 , 195*953 

874,886 

1,328,562 

1,514,541 

808,324 

751,672 

cwts. 

768,825 

398,848 

852,281 

599,320 

i,097,W 

1,609,389 

cwts. 

64,379 

57,430 

68,388 

45.058 

166,083 

130,211 

cwts. 

236,098 

349,900 

601,165 

434,978 

342,485 

331.875 

In first Six\ 
Months / 

! ' 

'22,213,524 

3,814,575 

6,473,938 

5,325,897 

531,549 

2,296,501 

July.. 
August . . 
September 
October . . 
November 
December 

5 » 347 > 36 i 

5,090.039 

4,036,649 

6,083,782 

6,213,201 

5.178.332 

384,268 

384,867 

510,301 

710,459 

690,480 

874.579 

604, 713 
559.261 
819,301 

1.325,397 

1,317,407 

1.870,734 

1,811,996 

1,808,975 

2,120,712 

851,003 

779,744 

1,227,277 

121,572 

64,787 

64,364 

158,515 

384,262 

186,797 

259,259 

482,523 

407,338 

447,139 

347.052 

333.67° 

In last Six\ 
Months J 

! 

31.949.364 

3 , 554,954 

6,496,813 

7,5991707 

980,297 

2,276,981 

Year •. 

j54, 162,888 

7.369,529 

i 2 , 97 <>. 75 I 

12,925,604 

1,511,846 

4.573,482 


3Note. — ^The average weights jper garter of com, as adopted in the office of the 
Inspector-General of Imports and Exports, are as follow : — For wheat, 485 J lbs., 
or 4^ cwts.; for barley, 400 lbs., or '3| cwts.; for oats, 308 lbs., or 2| owls. Com 
has been entered by weigJii instead of meamre sinoe Septemb^, 1864. IsTo diity 
has been charged since 1st June, 1869. 


Competed Eeal Value of Coen Impoeted into the United Kinodok in each 
of the Five Teabs, 1873-77. 



1873 . 

1874 . 

1876 . 

1878 . 

1877 , 

Wheat .. - 

Barley 

Oats 

Maize 

Other hinds 

Wheat Flour 

Other hinds of Flour 

28,446,689 
4,010,344 
4,804,118 
6,621,720 
1,788,716 i 

5,839,197 ; 

20,570 1 

£. 

25,201,062 

5,266,096 

5,118,785 

7.484.178 

1,959.237 

5,709,820 

14,405 

£. 

27,418,970 

4,630,654 

5,407*923 

8,112,158 

2,304,218 

4,828,167 

12,130 

£. r ■ 
23,140,766 
3,745.420 
4*619,427 
12,744,432 1 
2 , 555*397 
4,729,206 

15,474 

£. 

33,820,084 

5.396.791 

4,998,864 

9,851,236 

2.321,922 

6,803,327 

17.284 

Total of Com .. 

51,5^1,354 

50.753.583 

52,714, 225 

51,550,123 

63,209^,508 






( XI ) 


Qualities of Beitish Wheat Soij> in the Towns from which Eetums are 
revived under the Act of the 27th Ss 28th Viotobia, cap. 87, and their 
Aveeaob Peiobs, in each of the Twelve Months of the Yeaes 1872-77. 



QuAKrirrBS m 


1872 . 

1873 . 

1874 . 

1876 . 

1876 . 

1877 . 


quaxters. 

quarters. 

quarters. 

quarters. 

quarters. 

quarters. 

First month «. 

194,719 

183 ,987 

187,106 

210,661 

154,367 

152,557 

Second month 

193,910 

202,977 

189,031 

223,974 

188,539 

173,729 

Third month 1 
(five weeks) / 

245,612 

238,125 

206,145 

292,172 

208,367 

213^718 

Fourth month 

191,522 

159.268 

i 5 o »725 

233.970 

160,868 

150,012 

Fifth month .. 

231,780 

225,595 

175 » 715 

234,683 

174,153 

132,231 

Sixth month ) 
(five weeks) ) 

268,626 

219,750 

i 172,298 

216,016 . 

188,611 

122,390 

Seventh month 

109,543 

101,101 

95.871 

121,684 

90,626 

77,674 

Eighth month 
Ninth month \ 
(five weeks) / 

126, 769 

96,986 

82,564 

135.456 

; 88,030 

89,759 

295,774 

266,856 

323.153 

199,314 

314,327 

235,659 

Tenth month 

264,934 

265,122 

248,984 

226,503 

216,393 

217,046 

Eleventh month 

i 95.743 

214,026 

225 ,162 

186,607 

192,440 

175 >262 

Twelfth month \ 
(five weeks) f 

263,152 

285,648 

335,339 

234,035 

225,254 

212,627 


Aybhaob Pbioss rsa Qoartbb. 


1872 . 

1873 . 

1874 . 

1876 , 

1876 . 

1877 . 


8, d. 

s, d. 

s, d. 

8. d. 

s. d. 

s* , d. 

First month .. 

55 4 

55 10 

62 4 

44 4 

44 II 

51 7 

Second month 

55 8- 

56 5 

63 4 

42 3 

43 4 

51 8 

Third month ) 
(five weeks) / 

55 X 

55 6 

61 I 

41 2 

. 43 I 

5i i 

Fourth month 

54 2 

54 10 

60 0 

43 P 

44 II 

53 4 : 

Fifth month 

56 3 

55 8 

62 , 2 

42 5 

45 0 

65 10 

Sixth month 1 
(five weeks) / 

58 II 

58 4 

61 2 

42 2 

47 ^ 

64 6 

Seventh month 

58 7 

59 6 

60 8 

45 3 

48 6 

62 9 

Eighth month 

59 9 

60 I 

58 4 

52 4 

46 4 

64 11 

Ninth month \ 
(five week^ j 

58 7 

63 10 

48 11 

49 3 

46 8 

' 59 I 

Tenth month .. 

58 7 

60 10 

44 8 

46 X 

46 7 

53 7 

Eleventh month 

56 II 

60 9 

43 II 

47 4 

48 0 

52 5 

TVelfth month \ 
(five weeks) } 

' 56 7 

61 6 

44 6 

46 4 

49 9 1 

51 6 





( XII ) 


AvEEAGfi PjBioES of Beitish Cobn per Quarter (Imperial measure) as received 
from the Ikspectors and Oefioebs of Excise according to the Act of 
27th & 28th Yic’POeia, cap. 87, in each of the Fifty-two "Wbeks of the 
Year 1877. 


Week ending 

Wheat. 

Barley. 

Oats. 

Week ending 

Wheat. 

Barley. 

Oats. 



a. 

<2. 

a. 

J. 

a. 

<2. 



a. 

<2, 

a. 

d. 

a. 

J. 

January 

6 .. 

51 

2 

38 

9 

24 

7 

July 7 . 


61 

5 

35 

6 

27 

10 

January 

13.. 

5r 

3 

39 

0 

24 

8 

July 14* 


62 

3 

34 

7 

28 

10 

January 

20.* 

51 

II 

39 

7 

24 II 

July 21 , 


63 

0 

32 

5 

28 

0 

January 

27,. 

52 

3 

39 

11 

24 

10 

July 28. 


64 

6 

39 

0 

27 

10 

February 

3- 

52 

7 

40 

7 

25 

8 

August 4 . 


65 

6 

35 

5 

28 

7 

February lo,. 

52 

3 

40 

3 

25 

4 

August II. 


65 

8 

34 

7 

27 

4 

February 17 

51 

0 

40 

3 

24 

9 

August 18 . 


64 

9 

32 

9 

27 10 

February 24.. 

51 

I 

40 

4 

25 

7 

August 25 . 


63 10 

33 

9 

28 

4 

March 

3- 

•50 

II 

40 

0 

26 

3 

September 


62 

0 

34 

6 

27 

5 

March 

10.. 

51 

4 

40 

8 

.25 

II 

September 8 

60 

6 

39 

0 

28 

5. 

March 

17.. 

51 

3 

40 

8 

26 

5 

September 15 

59 

0 

40 

I 

27, 

2 

March 

0.4., 

51 

2 

41 

3 

24 

9 

September 22 

57 

6 

43 

8 

25 

10 


31.. 

51 

I 

41 

4 

24 

6 

September 29 

56 

5 

43 

11 

25 

3 

Average of ) 







Average of 








Winter > 

51 

4 

40 

2 

25 

2 . 

Summer 


62 

0 

: 36 10 

27 

7 

Quarter ) 







Quarter 








April 

7.. 

Sr 

5 

41 

II 

25 

5 

October 6 . 


55' 

II 

44 

2 

24 

6 

April 

14- 

52 

4 

40 

0 

24 

II 

October 13. 


52 

2 

43 

6 

23 

9 

April 

21.. 

53 

9 

41 

4 

24 

10 

October 20. 


52 

9 

42 

6 

23 

5 

April 

28.. 

55 

10 

i 40 

6 

25- 

8 

October 27. 


53 

7 

42 

4 

23 

8 

May 

5 •• 

60 

6 

4Q 

5 

27 

6 

November 3 


53 

8 

42 

4 

24 

2 

May 

12.. 

65 

7 

, 39 

7 

26 

10 

November 10 

52 

5 

43 

3 

24 

6 

May 

19.. 

68 

9 

39 

II 

29 

0 

November 17 


51 

8 

43 

8 

24 

9 

May 

26.. 

68 

6 

37 

9 

28 

I 

November 24 

51 

5 

44 

0 

24 


June 

2*. 

66 

II 

36 

2 

27 

2 

December i 


51 

7 

44 

2 

24 II 

June 

9- 

65 

0 

3& 

6 

27 

7 

December 8 


51 

4 

44 

X 


lo 

June 

16.. 

64 

I 

34 

7 

26 

I 

December 15 

51 

7 

44 

Q 

24 

0 

June 

23.. 

64 

0 

36 II 

26 

2 

December 22 


51 

4' 

43 

3 

23 XI, 

June 

30.. 

62 

6 

33 

II 

28 


December 29 

51 

9 

43 

0 

23 

4 

Averageof j 







Average of 






‘ 


Spring [ 

61 

5 

38 

5 

26 

9 

Autumn 


52 

4 

43 

4 

24 

0 

Quarter J 







Quarter 












( XIII ) 


Quantities of Wheat, Bablbt, Oats, Peas, Beans, Indian Cobn or Maize, 
WhbatmeaIi and Floub, Imported in tlie Four Years 1874-77 ; also the Coun- 
tries from which the Wheat, Wheatmeal, and Flour were obtained. 



1874. 

1875. 

1876. 

1877. 

Wheat from^ — 

cwts. 

cwts. 

cwts. 

cwts. 

Bussia «. 

5,714,488 

9.9959295 

8,769,260 

10,838,000 

Denmark 

167,286 

493.599 

262,518 

73.812 

Germany 

3,053,680 

5.615,984 

*.3*4,148 

5.455.763 

France 

300,299 

1,296,920 

293,350 

1.494.783 

Turkey and Wallaohia and"! 
Moldavia -j 

659,676 

1.308,137 

1,238.851 

1,253,018 

Egypt .. 

293,880 

*.093,853 

2,218,227 

2,447,709 

United States 

33. 048,55* 

*3.463.910 

19, *99, 785 

21,308,667 

Chili 

i»925,334 

900,880 

982,619 

736.011 

Britishjndia 

1,076,876 

1.334,943 

3,279,887 

6,104,940 

British North America 

3,807,174 

5, 604, 6 Id 

2,417,151 

2,912,178 

Other countries 

1,432, ai5 

1,678,262 

3,308,356 

1,538.007 

it 

Total Wheat 

41.479.460 

51.786,393 

44,394.152 

54,162 ,888 

Barley 

II. 335.396 

11,049,476 

9.770,075 

12.970, 75^ 

Oats .• ~ #. 

11.387.768 

ii2, 435.888 

11,204,588 

12,925,604 

Peas 

1,808,980 1 

1,605,033 

1.609,997 

1,511,846 

Beans 

*.363.151 

3.453.37J i 

4,6or,2o6 

4.573.482 

Indian Com, or Maize 

17.693.625 

20,438,480 

39,958,226 

30,455.681 

Wheatmeal and Flour from — 





Germany 

751,366 

796,301 

930.469 

I, *39.437 

France 

659.568 

I, 75*. 079 

1,083,447 

1,900,213 

United States 

3.*90.*3f 

*,*73.846 

2,320,886 

1,771.558 

British North America . . 

389.355 

358,766 

*82,053 

*54.695 

Other countries 

1,139,084 

867,697 

1,325,685 

2,203,626 

Total Wheatmeal andl 
Flour 

6,229,608 

6,048,689 

5,942,540 

7.369,5*9 

Indian Com Meal 

8,511 

7,494 

7.706 

9.713 


< XIV ) 


» 


The Average Prices of Consols, of Wheat, of Meat, and of Potatoes ; also the Average | 
hTuMBEE of Paupers relieved on the last day of each Week ; and the Mean Temperature, 
in each of the Twelve Quarters ending December 31st, 1877. I 



Atesags Pbices. 

PAUPEBISStt. 

f 

Qaarters 

eliding 

Consols 

(for 

Money). 

Minimum 
Rftte per 
Cent, of 
Discount 
charged 
hy the 
Bank of 
3Eogland. 

"Wheat 

per 

Qaarter 

in 

and 

Meat per lb. at the Metro- 
politan Meat Market 
(by the Carcass). 

Potatoes 
(York Regents) 
per Ton, 
at Waterside 
Market, 
Southwark. 

Quarterly Average of the 
Number of Paupers re- 
lieved on the la^t day of 
each week. 

Mean 

Tempe- 

rature. 

4 



Wales. 

Beet 

Mutton. 

In-door, 

Out-door. 

1875 

£. 


s. d* 

■ 


f 8 r*. 3 A-l 

\ Ilia. 3d. y 



0 

Mar. 31 

92 i 

3-70 

42 6 

Sd. — 8d. 

4f d.^8(f. 

146,708 

622,652 

39*5 





Mean 6|d. 

Mean bjd. 

Mean 96a. 3d. 




June 30 

93 i 

3*50 

43 6 

5 id.— 8id. 

5 |d.— 9 jrf. 

/ 8of, 6d.^ \ 
1 i20g. 6d. » 

iir, 7 X 7 

592,362 

53*4 





Mean 6|d. 

Mean 7j(/. Mean ioos. 6 ( 2 . 




Sepi 30 

94 i 

2*43 

49 0 

5Jd.-8Jd. 

5 irf.— 9 Jd. 

< 70a. 6d.— \ 
( 93a. 6d. / 

125,614 

555.409 

60*7 





Mean 7d, 

Mean 7jd. 

Mean Baa. 




Dee. 31 

94 t 

3*20 

46 7 

5 jdE._ 8 jdS. 

6 d.- 9 id. 

f 105a. 6(2.— ^ 
\ 1278. 6d. j 

136,124 

546,251 

43 *» 





Mean 6 J( 2 . 

Mean 7|d. 

Mean 1X68.6(2. 




1876 
Mar, 31 

94 i 

4 *j 8 

43 8 

8rf. 

Mean 6|<I, 

9 <I- 

Mean 7|(2. 

fX 2 IS. 6d.— 

1 15 J 

Mean i36s,6d. 

145,088 

558,026 

59*8 

June 30 

95 i 

2*24 

45 I 

(;i-8ii. 
Mean 6|<I. 

^(f. — lod. 
Mean 7|d. 

1258. — 1 ^ 08 . 
Mean I47a.6d. 

134.357 

535.419 

51*7 

Sept. 30 

95 J 

2*00 

47 I 

5|d. — 8gd, 
Mean 6jd. 

Mean 7|d. 

•* 

130.349 

517,198 

■ ■* 

6r8 

Deo. 31 

95 l 

2*00 

48 3 

Mean 6|d. 

5 |d.— 9 <J. 
Mean 

•• 

i+i.9q7 

5149739 

47*0 

1 

1877 

2 T 


2*00 


iM 






AUUvXikA « 

' j 


5 * 4 

Mean bfd. 

Mean 

Mean 155a. 



42 i 

June 30 

94? 

2*96 

6 r 5 

4jd.-8|d. 
Mean 6Jd. 

4 i«f— 9 ^- 
Mean 7d. 

136a. — 174s. 
Mean 155a. 

143.674 

523.878 

51*9 

1 

Sept 30 

95 ? 

2*45 

62 0 

6^. 

4 Srf.~ 9 K 
Heap yjd. 

978.— 1268. 
Mean iiX8.6d. 

139.211 

509*110 

58*5 

Dec* 31 

96? 

4*50 

52 4 

3jd.— 8(2. 
Mean 5}d. 

4|d.— 8p. 
Mean 6jd. 

152a.— X 74a. 
Meanx63a. 

151.709 

5X2,286 

45*0 


C XV > 


The annexed Betnm shows the number of Beasts exhibited and the 
prices realised for them at the Christmas markets since 1843 : — 


Year. 

Beasts. 


Year. 

Beasts. 





d. s. d. 



s. 

d. 

s. 

d. 

1845 



0 — 4 4 

2861 

8,840 

3 

4 — 

5 

0 

1844 


■1 

0 — 4 6 

1862 

8,430 

3 

4 — 

5 

0 

1845 

5,326 

3 

6 — 4 8 

1863 

10,372 

3 

6 — 

5 

2 

1846 

4,570 

4 

0 — 5 8 

1864 

7,^50 

3 

8 — 

5 

8 

X847 

4,282 

3 

4 — 4 8 

1865 

7,550 

3 

4 — 

5 

4 

1848 

5,942 

3 

4 — 4 8 

1866 

7,340 

3 

8-^ 

5 

6 

1849 

5.765 

3 

4 — 4 0 

1867 

8,110 

3 

4 — 

5 

0 

1850 

• 6.541 

3 

0 ^3 30 

1868 

5,320 

3 

4 — 

5 

8 

1851 

6,103 

2 

8 — 4 3 

1869 

; 6,728 

3 

6-^ 

6 

2 

1852 

6,271 

2 

8 — 4 0 

1870 

6,425 

3 

6-- 

6 

2 

1853 

7,037 

3 

2 4 30 

1871 

6,320 

1 3 

JO — 

6 

2 

1854 

6,181 

3 

6—5 4 - 

1872 

7,560 

! 4 

6 — 

6 

0 

1855 

7,000 

3 

8 — 4 3 

1873 

6,170 

4 

4 — 

6 

6 

1)856 

. 6,748 

1 3 

4 — 5 0 

1874 

6.570 

4 

4 — 

6 

8 ; 

1857 

6,856 

3 

4 — 4 8 

1875 

7,660 


6 — 

6 

6 

1858 

6,434 

3 

4 — 5 0 

1876 

7,020 

4 

4 — 

6 

4 

3859 

7,560 

3 

6—5 4 

1877 

7*510 

4 

6 — 

6 

0 

i860 

7,860 

3 

4 — 5 6 








Atebaoe Pbioes of Bbitish Wheat, Babley, and Oats, per Impebiaii 
Quaeteb, in each of the Sixteen Yeaes 1862--77. 


Yeeir. 

Wheat. 

j Barley. 

Oats. 

Year; 

Wheat. 

Barley.’ 

Oats. 

18I63 

B, 

d. 

Sb 

d. 

B. 

d. 


8. d. 

8.. d. 


55 

5 

3S 

I 

22 

7 

1870 

46 30 

34 7 

32 10 

1863 

44 

9 

33 

TI 

21 

3 

1871 

56 10 

36 3 

25 3 

3864 

1 ','40 

2 

39 

II 

20 

1 

1872 

57 0 i 

37 4 

3, 

1865 

41 

30 

^9 

9 

21 

10 

1873 

58 8 

40 5 

25 5 

2866 

■ 49 

37 

5 

24 

7 

1874 

55 9 

44 ^’'ri .. 

28 10 

1867 

■ 64 

6 

40 

0 

1 

I 

1875 

45 2 

38 5 

28 8 

1868 

63 

9 

43 

0 

28 

I 

1876 

46 2 

35 

36 3 

1869 

48 

3 

39 

5 

26 

0 

1877 

56 9 

39 » 
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ACBEAGB under each Description of Crop, Fallow, and 

Great Britain and 



<^BaAT Bkxtain. 

Dbscbiption of Cbops anA Lto Stock. 

1875 . 

1876 . 

1877 . 

OoEN Crops : — 

Acres. 

Acres. 

Acres* 

Wheat 

3.343,481 

2 , 995,957 

3,168,540 

Bariev OP Bere 


2,533,109 

3,417.588 

Oats 

2,664,009 

3. 798, 430 

2,754,179 

Bye 

54,903 

56,210 

60,146 

Beans 

564,181 

517.556 

497.879 

Peas 

316,375 

293,407 

311,797 

Total Ooknt Crops 

9,451,650 

9,194,669 

•9,210,129 

Green Crops : — 




Potatoes 

522,653 

502,719 

512,471 

Turnips and Swedes .. 

2,142,698 

2, 145 ,.573 

3,073,455 

Mangold 

361,617 

347,889 

355,055 

Carrots 

14,936 

16,129 

15,953 

Cabbage, Kobl-rabi, and Bape 

189,733 

179,475 

182,710 

Vetches, Buceme, and any other cropl 
(except clover or grass) *• .• 

432,470 

^ 380,089 

442,202 

Total Green Crops .. •• 

3,664,107 

3.573.874 

3.584.846 

Other Crops, Grass, &e. : — 




Flax 

6,751 

7,641 

7,481 

Hops 

69,171 

69,999 

71,239 

Bare fellow or unoropped arable land 

557,979 

651,212 

616,147 

Clover and artificial and other grasses! 
under rotation .. ../ 

4,354,071 

4,540,273 

4,493,216 

Permanent pasture, meadow, or grass! 
not broken up in rotation (exclusive} 
of heath or mountain land) . . . . ) 

13,313,621 

13.515,944 

♦ 

13.738,355 

IjIVeStocik: — 

No. 

No. 

No. 

Cattle - 

6,012,824 

5,844,141 

5.697.933 

Sheep 

29,167,438 

28,182,951 

28,161,1:64 

Pigs 

2,229,918 

2,293,620 

2,498,728 

Total number of horses used for] 
agriculture, unbroken horses, f 
and mares kept solely fori 
breeding .. .. ..J 

1,340*129 

1,574,576 

1,388,582 

Aer^ge of orchard, or of arable or grass-) 
land, used also for fruit-trees .. J 

154,584 

157,287 

163,290 

Acreage of woods, coppices, and plan-) 
tations .. •• * 

2,187,078* 

2,187,078* 

2,187,078* 


* As returned 
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Gbass, and ITtobbr of Cattb®, Sheep, and Pigs, in 
Ibslanb, in 1875-76-77. 


Ibelaxtd. 

UijrrrED Kikgiiojc, 
iaclttdmg the Islands. 

1875 . 

1876 . 

1877 . 

1875 . 

1876 . 

1877 . 

Acx^. 

Acres. 

Acres. 

Acres.^ 

Acres. 

Acres. 

161,521 

119,597 

143. 319 

3,514,088 

3,225,342 

3,321,065 

234.503 

221,263 

226,603 

2,751,362 

2,762,263 

2,652,300 

ij 499 . 37 i 

1,487,086 

i. 47 x ,698 

4. 176.177 

4,298,722 

4,238,957 

9.556 

8,631 

10,441 

64,579 

64,952 

70, 703 

9,970 

10,672 

8,584 

574,414 

528,556 

506, 701 

1.677 

1,238 

1,202 

318,410 

295 #012 

315.470 

1,916,398 

1,848,487 

1,861,847 

TI. 399,030 

11,074,846 

11,103,196 

900,277 

880,693 

871,522 

1,432,879 

1,391,885 

2,392,784 

332,783 

344,721 

336,201 

2.485,256 

2,500,425 

2,419,296 

43 »Jf 73 

48,544 

48,753 

405,537 

397.217 

407,518 

3*303 

3,217 

3,503 

18,833 

19.845 

29,943 

41,896 

40,887 

47,006 

231,717 

220,439 

129,786 

48,655 

45*182 

47 #868 

483,817 

427,986 

492,364 

1,370,086 

1.363,224 

BBHBH 

5,057,029 

4.957,797 

4,96X7691 

101,248 

132,878 

H 

107.999 

140,519 

130,846 

.« ! 

•• 

.. 

69,171 

^ 9.999 

72,239 

11,287 

11,652 

16,678 

570,005 

663,3^3 

633,495 

1.943,923 

1,861,464 

1,925,168 

6,337.953 

6,441 #x 84 

6,459.404 

10,431,776 

10,507,249 


23.773,602 

24 #o 53,373 

23.903,324 


Ko. 


No. 

No. 

No. 

4 ,iix, 99 o 

4,1x3,693 

3,996,027 

10,162,787 

9 , 995.028 

9 . 73**537 

4,248,158 ; 

4,007,518 

3,989,178 

33 . 49 X ,948 

32,262,579 

32,220,067 

t» 349,235 

1,424,143 

1,467.999 

3.495,267 

3.734,429 

3 , 9 « 4.447 

,470,442, : 

. 479.502 1 

1 

496,165 

1,875.851 

1,863,410 

1,894,128 

- 

i 

j 


' ; j 


L •• 

325,173 

324,152 

328,413 

- 




in 1872. 
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CfiRTAiasr Articles of Foreign and Colonial PaooucTXON Imported in the Years 
1874-77; and their Quantities, 



1874 . 

1875 . 

1876 . 

1877 . 

Animals, Living: 






Oxen, Bulls, and Cows, number 

I 57 > 8 « 

224,969 

227*478 

174,023 

Calves 

9 » 

36,041 

38 , 7*9 

44,098 

30,172 

Sheep .. 

Lambs.. .. .. .. 

” I 

758 » 9 I 5 

985,651 

1 , 041,494 

874,062 

Swine and Hogs . , 


115,389 

71,928 

43,558 

20,037 

Bones (burnt or not, or as animall 
charcoal).. tons j 

82,142 

97,162 

85,135 

104,223 

Cotton, 'R.ft.w 

cwts. 

13,989,861 

*i 373)993 

13,3*4,564 

1,765,068 

13,346.739 

1,404,661 

12,112,819 

2,216,267 

Flax 

9 9 

Guano 

* 9 

112,429 

114,454 

210,918 

152,990 

Hemp .. 

9 » 

1,141,115 

1,342,466 

256,444 

1,170,728 

i,*SI,458 

Hops 

Hides untanned : Dry 

> * 

145 >994 

167.421 

248,620 

J » 

554*964 

552,6*9 

469,460 

551.547 

„ „ Wet .. 


711,161 

652,634 

583,914 

594 , 54 * 

Petroleum 

tuns 

85,630 

77,66t 

100,175 

134,096 

Oilseed Cakes 

tons 

i57>7i8 

180,379 

190,225 : 

163,349 

Potatoes 

owts. 

5,986,662 
X, 619, 808 

4,696,13* 

1.467,870 

6,031,341 

1.659,357 

7,969,136 

1,637,939 

Blitter 

J ♦ 

» 9 

Cheese .. 

1,485,265 

1,627,748 

1.538.475 

1,651,088 

Lggs .. per great hundred 

5,672,049 

6,178,433 

6,274,924 

558,983 

6,257,892 

Lard .. 

cwts. 

574,528 

540,244 

592,944 

Bacon and Hams 

9 9 

2,542,095 

2,638,87s 

5.159,445 

2,805,594 

Salt Beef 

99 

231,532 

181,504 

243,342 

208,364 

Salt Pork .. .. .. 

» 7 

9 9 

287,238 

232,78* 

350,151 

295,524 

Clover Seeds .. .. .. 

256,025 

306,551 

387,099 

358,056 

Flax-seed and Linseed .. 

qrA 

lbs. 

€,682,048 

1,961,987 

1,998,130 

1 , 71 *, *98 

Bape .. 

289,046 1 

501,350 

499,218 
385,987,842 ; 

539 , *63 

Shiep and Lambs* ’Wool «. 

338,800,481 1 

36i,i33#*65 

405,949,161 


The Quantity and Value of Meat Imported in the 6 Years, 1872-7. 


QUANTITIES. 



1872 . 

1873 . 

1874 . 

1875 . 

1876 . 

1877 . 

Beef, Salted or Fresh 
Meat, „ „ .. ! 

Cwts. 

228,912 

55.354 

Cwts. 

260,554 

79,841 

Cwts. 

261,721 

119,401 

Cwts. 

1 215,581 
144,954 

Cwts. 

413,351 

9 * .55 6 

Cwts. 

673,683 

135,350 

Total.. •. i 

284,366 

340,395 

381,134 

360,535 

505,907 

808,933 

Meat, Preserved other- 1 
wise than by salting y 

350,729 

260,749 

265, **3 

I 7 G 373 

^283 ,066 

470,712 

Total Meat ,. , 

634,995 

601,144 

646,347 

531.. 908 

788,973 

1, *79. 645 


VALUES. 


Beef, Salted or Fresh .. 
Meat, ,, ,, *• 

1 £. 1 
420,258 1 
1 138,272 

' £. . 
519.815 

3x6, 68x 

£. 

523,326 

335.846 

A 

454.337 

419,019 

A 

943^580 

281,830 

1.674., 364 
403,962 

Total .. 

i 558.530 

736,496 

859,172 

873,356 

|I, 225, 410 

2,678,326 

Heat, preserved other-) 
Wise than by ^ting / 

945,819 

733,331 

757,001 

591,196 

887,035 

1,438,909 

Total Heat •• 

1.504.349 ' 

1,469,817 

1,616,173 

1.465,55* 

*, 111,445 

13.517,135 
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The qiiaDtity of meat imported in 1876 was 788,973 cwts., show- 
ing an increase of 257,065 cwts. over that in 1875. In 1877, tLe 
quantity was still greater, viz., 1,279,645 cwts., being 490,672 
cwts. in excess of that imported in 1876. This largely increased 
importation of dead meat will probably have the effect of reducing 
the present high price of butcher’s meat. The average price of 
beef by the carcass at the Metropolitan Meat Market was in 
1876 ; in 1877 it was 6|d., or 5*7 per cent. less. The average price 
of mutton was 7^d. in 1876 ; in 1877, it was 7d., showing a decrease 
of 6*7 per cent. 

The following remarks relating to Irish and Foreign Butter and 
to Cheese are extracted from ‘ The Grocer ’ : — 

Ieish Butter. — The month of January be^n with prices un- 
usually high, and continued so until nearly the end of March, 
■owing partly to the drought in the summer of 1876, which left 
smaller quantities on hand than usual, and partly to a wet, cold, 
and backward spring in 1877. ' 

April commenced with prices for seconds (for firsts were not 
quoted after March, when they were 125s, to 155s.} at 115s. to 
130^., and closed at 116s. to 118s. In May seconds were quoted at 
114s. to 117s. Cork firsts in June were 125s., and fell at the close 
^of the month to 122s. In July firsts were 122s. during the first 
two weeks, but fell to 120s. In August the prices for firsts ranged 
:from 119s. to^l21s. In September prices varied from 129s. to 
135s. October began at 130s., and finished at 126s. In November 
the prices for firsts ranged from 123s. to 130s., and in Becember 
very few firsts came to market, so prices began at 130s. to 132s,, 
iand in the third week rose to 134s. and 137s. 

Foreigst Butter. — ^The prices of foreign butter were influenced 
by the same causes that affected Irish butter. The best brands of 
Normandy were offered tbe first week in January at 140s. to 150s., 
in thp second week they were offered at 148s. to 156s., the next 
^seven weeks they were 159s, to 160s., and to the middle of March 
156s. to 164s. ; at the end of this month they were 140s. to 146s., 
with new supplies coming forward. In April the highest price for 
best ba^ands was 140s. . In May prices began at 126s. to 136s., but 
'finished at 114s. to 118s. ' In June the prices for best fluctuated 
more, beginning at 118s, to 126s., and closing at 120s. to 128s. 
The highest price in the first two weeks of July was 124s^, then to 
"the middle of August 120s., and rose by the end of this month to 
128s., which price for best for the rest of the year. 

.Early in September prices for best ranged from 12ds. to 132s., the 
mext week they were q^uoted at ;134s. to 144s,, then for fohr weeks 
a34s. to 140s.; the sfecond and thi^J weeks in Ootober they were 
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136». to 14:4s., and in tlie last week prices for best were 134s. to 
140s. In the month of November prices began at 126s. to 132s., 
the next two weeks they were 128s. to 136s. The top price then 
to the third week in December was 140s. 

Cheese. — American cheese continned to be a leading article in 
the market, and tihie transactions during the year 1877 were large. 

Early in Jannary the opening prices for best were 64s. to 68s., 
lower qualities were 46s. to 60s. During the next five weeks 
prices for best were quoted at 70s. to 74s., but with stocks gra- 
dually reduced prices rose, and were quoted at 72s. to 76s., and 
afterwards prices for best ruled at from 76s. to 78s. Prom the 
middle of April to the end of May quotations for best ranged from 
73s. to 76s. By this time some of the new make began to arrive, 
and prices gave way somewhat rapidly. Thus in the beginning of 
June prices for best were 68s. to 70s., whereas in the last week 
of this month they fell to 56s, to 60s. Prom the beginning of July 
to 1st September — with the exception of one* week — ^prices were 
chiefly for best at 56s. to 58s. In September prices for best began 
at 60s. to 62s,, and closed at 62s, to 64s. Early in October prices 
for best were quoted at 64s. to 66s. ; at the close of this month 
they rose to 66s. and 70s. The year closed with best quality 
quiet at the latter prices; lower qualities were quoted at 54s. 
to 64s. 

CoEK Butter Market, — This market beihg now' almost entirely 
dependent on English consumption, has accordingly felt the effects 
of the, general depression of trade in the sister country, and a 
range of prices lower than for many years past has prevailed. 
The absence of any advance or fluctuation in price has also beien 
very marked, seconds having been as low in November and 
December as they were in Jnly and August. No value can be set 
on, the nominal quotation set ont for firsts at the olc^e of the year, 
for, there being none of them making, it is in the power of any 
interested party, owing to the peculiar constitution of the market, 
to cause any price, however high, to be put forward as t&e official 
quotation for thto. A much more reasonable course would be, not 
to quote a price for what is not making, nor any prospect of being 
made at this season, and to leave holders of old butter to sell it on 
its merits as best they may. 

The dull and wet summer, though so unfavourable to the 
harvest, has not acted prejudicially on butter-making, as the supply 
for 1877 has not only exceeded that of 1876, which was a year of 
drought, but has surpassed that of 1876, which was the largest on 
record, as will appear by the following figures: — 1875, 433,000 
firHns; 1876, 389,000 firkins; 1877, 442,000 firkins* " 
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STATISTICS OF DAIRY PEODUOB. 

{Th^ foUowiTig Quoiaiions, <&c., are extracted from ‘The Grocer,’) 

Prices Current on 1st Saturday in Jaituary of each Year, from the latest actual 

Market Sales. 



Average 













Annual Price 
in the 5 years. 

1875 

. 

1876 


1877. 

1878 



1870-74. 








__ 

_ 



Butter : 

Per cwt. 

Per cwt. 

Per cwt. 

Per cwt. 

Per cwt. 

CJarloxF, finest, F.O.B 

126s. to 136s. 

150s, 

to 

1605. 

138s. to 

148s. 

X40S 

. to 

150®. 

1165. 

to 

132®. 

, , Landed 

124 , 

i^a 

. 


, 

t38 , . 

148 

. 

, . 


, 


, 

Cor^lsts., 

rja , 

145 

158 

t 9 

160 

146 ,, 

150 

T50 

» » 

t6^ 

-•?4 

9 9 

X37 

, , 2nds 

129 , 


151 

9 » 

154 

136 ,, 

142 

140 

9 9 

148 

122 

9 9 

125 

, , 3rds, new 

III , 

116 

151 


132 

no ,, 

112 

1 19 


X20 

loo 

9 9 

103 

,, 4ths .. .. .. 

98 . 

98 

115 


.. 

81 ,, 

. , 

90 


9t 

72 


, , 

Limerick 

117 , 

121 



• 

118 ,, 

120 

130 

9 9 

138 


• 

Foreign : 



156 





136 






Friesland . . . « 

rrj , 

130 


144 

X35 ,, 

140 


140 

132 

» , 

140 

Jersey, &c . , 

79 , 

129 

94 

» > 

144 

80 ,, 

136 

80 

9 9 

132 

124 

9 9 

135 

Kiel 

III , 

145 

155 


164 

*• . 



, . 




Normandy 

93 , 

. ISO 

no 


160 

90 ,, 

162 

100 


T50 

ICO 


14B 

American . . , • . . . . 

82 , 

115 

X12 

> » 

138 

90 ». 

118 

95 

» > 

136 

60 

9 9 

120 

Cheese; 














English Cheddar, fine, new . . 

76 > 

90 

74 

* f 

94 

74 

92 

60 

» 9 

94 

78 

9'9 

90 

, , good, new 

Red Somerset Loaf . . . . 

U : 

ll 

78* 


* 88 

76“./ 

86 




• 

' 


White or yellow Cheddari 
Loaf " / 


81 

80 

9 » 

88 

76 ,, 

86 


. . 


' . 

* 

. 

Scotch Cheddar 

7? : 

77 

n 

* » 

, 82 

64 ,, 

76 

64 


80 

70 


76 

Cheshire, new. w 

87 

99 

88 

76 ,, 

86 

n 

, , 

90 

78 

t 9 

84 

,, good ditto .. .. 

Wiltshire, new . . . , , . i 

58 , 

70 

70 

9 9 

76 1 

S 

70 

46 

» » 

70 

60 

9> 

74 

^7 . 

78 

?! 

9 9 

82 { 

78 

74 

t » 

82 


» 9 

78 

,, good ditto 

U ; 

64 

9 9 

68 




9 9 

70 

North Wilts Loaf, new, . . . 

80 

73 

99 

88 

74**>»* 

‘ 86# 

, 

• • 


76 

9 9 

78 

Derby , , , , , . . . 

65 , 

85 

76 

9 > 

88 

16 99 

86 

80 

> 9 

• • 

74 

9 9 

78 

Foreign: 





1 









American, fine .. .. .. 

68 , 

11 

72 

9 9 

n6 

*62 ,, 

64 

66 

» * 

» 9 

72 

65 

f 9 

It 

,, good .. .. 

54 . 

50 

f 9 

63 

30 ,, 

58 

46 

60 

54 

9 9 

Gouda , . 

49 » 

64 

52 

9 9 

60 

56 »» 

62 

50 

9 9 

62 

56 

9 » 

.64 

Kanter .. *. 










, 



Edam, new .. .. .. .. 

5i”, 

68 

54" 

9 1 

64 

60 ,, 

’ 70 

60 

*9 

68 

60’ 

9 ft 

66 


Quantity and Value of Butter Imported from Denmark, 1865-76, 


Tears. 

Quantities. 

Computed Real 
Value. 

Years. 

Quantises. 

Com^ted Beal 
valim. 


Cwts. 

£. 


Cwts. 


lafis 

65.555 

362,440 

1871 

140,851 

803,226 

1866 . 

67,505 

319,528 

1872 

I 73 » 5 t 4 

*,009^322 

X867 . 

80,589 ; 

423,479 

1873 

201,558 

1,203,459 

x868 

79 , 45 ? 

47 X ,262 

1874 

226,053 

T» 3 ^ 3 i 45 ? 

1869 

105,61? 

574,981 

- 1875 

206*171 

19275,870 

1870 I 

1*7,015 • ■ 

: 767,190 

xBj6 : 


rfSXi^234 


VOL. XIV. — s. s. , B 
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Statemeitt of th.e Quantity and Yalub of Butter imported from the 
United States, Belgium, France and Holland ; and of Cheese 
imported from the United States and Holland, 1865-76. 


Yeaa^. 

UNITED STATES. 

Bcttbk. 

Cheese. 

Quantities. 

Computed 

Real Valnew 

Qnantilaes. 

Commited 

Real Value, 



Cvrts. 

£. 

Cwts. 

£. 

1865 


83,216 

437.703 

442,913 

1,296,204 

1866 


16,059 

77.754 

415.716 

1,386,447 

1867 


39,035 

115,290 

526,740 

1,470,017 

1868 


7*117 

37.279 

489,117 

1.439.380 

J869 


I 7 , 2 Ci 

84,605 

487,870 

1,612,325 

1870 


16,915 

80,928 

555.385 

1,861,265 

1871 


83.77s 

394.359 

731,326 

2,014,805 

1872 


45,765 

199.679 

598,198 

1,701.435 

187J 


A 3 , 4 o 6 

199.639 

790,238 

2,353,181 

1874 


36,307 

188,769 

849,933 

2.589.776 

1875 


40,331 

205 , 900 

958,978 

2,786,027 

1876 


118,151 

593,122 

936,203 

2,564,977 



BELGIUM. 

FRANCE. 

xears. 







Bctxbb. 

1 , Bditbr. 



Cwts. 


OwtS; 


1865 


70.619 

433.179 

353,115 

1,867,085 

1866 


76,667 

426,712 

452,196 

2,276,493 

1867 


80,754 

470,464 

450,693 

2,265,147 

1868 


70,456 

405,987 

393,578 

2,156,824 

1869 


85,789 

481,609 

407,432 

2,231,450 

1870 


84.408 

516,645 

289,692 

1,672,899 

1871 


94,539 

525,460 

304,683 

1,636,006 

1872 


74,191 

409.555 

355,089 

1,916,795 

1873 


76,6x0 

439.501 

446,550 

2,409,861 

1874 


76,723 

465,517 

715.251 

3,944,235 

1875 


79,950 

499.028 

567,560 
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I . — Arterial Drainage and the Storage of Water, By W. H. 

Wheeler, Mem. Inst. C.E., Boston, Lincolnshire. 

The question of drainage is one of vital importance to the 
modern farmer, and has therefore received a very full share of 
attention in the ‘Journal of the Royal Agricultural Society.’ 
Nearly all the articles and discussions, however, have been 
devoted to the drainage of small areas and to the removal of the 
rain-water from the land ; and with the exception of an article 
by Mr. J. A. Clark “ On Trunk Drainage,” in the ‘Journal’ of 
the Society for 1854,^ which was principally devoted to a history 
of some of the large works carried out in the Fen districts, the 
subject of arterial drainage and the disposal of the water for 
useful purposes has not been touched. 

In a climate like that of England, where the jductuations of 
cold and damp seriously aflFect the health, the rapid removal 
of the rainfall and consequent improvement of the temperature 
are most important from a sanitary point of view ; and to the 
proper cultivation of the soil they are an absolute necessity. The 
manner of removal and the ultimate disposal of the water due 
to the rainfall are the chief points for consideration. Water is 
a most useful friend and servant, if kept under proper control. 
Hitherto it has been too much the custom to treat the rainfall as 
an enemy to be got rid of as rapidly as possible, instead of 
-endeavouring to control and regulate the supplies, and conserve 
the superabundance of one season to supply the deficiency of 
another. It is the stagnation of water in the land that is injurious, 
and for the prevention of this, drainage is essential. Even in 
floods, the mere overflowing of the water on the land seldom does 
any great harm if it be kept moving ; but if allowed to become 
stagnant, it soddens and injures the soil, spoils the herbage, sours 

* First Series, vdl. xv. p. 1. 
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tlie ground^ and creates malaria in the neighbourhood. Ague^, 
which used to be the common disease of the Fen districts, has, 
since the adoption of an improved system of drainage, almost 
entirely disappeared : its occasional recurrence now only happens 
during droughts in autumn, when the water is dried up out of the 
ditches, and the sun, acting on the decaying vegetable matter 
thus exposed, creates a malarious atmosphere. 

Avoiding any reference to ordinary under-drainage by pipes,^ 
and to the improvement and management of tidal streams, and 
other large works which, owing to their magnitude and the great 
number of interests involved, can only be carried out by public 
bodies under the guidance of a Civil Engineer, it is proposed in 
this article to deal with the main drains, ditches, or “ sewers,’^ 
which collect the rainfall from the under-drains, and with the 
brooks and smaller water-courses, which receive the outflow of 
the ditches and convey it away to the tidal rivers and estuaries 
— ^with such arterial drainage, in fact, as is to be found on 
all large estates, the improvement and management of which 
devolves on the landowner and his agent. It is also proposed 
to give in general terms such information on the theory and 
practice of drainage as may be of service to those who constitute 
the various Drainage Boards of the country, in enabling them 
the better to comprehend plans of improvement which may 
from time to time be brought before them; and to point out 
the various uses which the rainfall may serve before it is 
allowed finally to leave the land for its ultimate destination, — 
the ocean. 

The question of dealing with water-courses is becomingpne 
of growing importance. The higher cultivation of the land on 
the one hand, and the increase of flooding on the other, render 
the enhanced loss from the latter cause so serious as to call for 
interference from the Legislature. 

As each proprietor under-drains his fields, and improves the 
main water-courses through his estate by cutting off bends and 
adapting the form of the channel to the state most conducive to 
a rapid flow of the water, the rainfall is more quickly disposed of, 
and reaches the outfall at a period very much sooner than it was 
able to do previously. Less water therefore remains in the 
soil, and there is no longer a supply to keep up the gradual 
percolation which formerly fed our brooks and springs. Hence 
the alternate floods and droughts which are now so constantly 
occurring. To meet this difficulty it is necessary to adapt the 
channels to receive the extra service required of them in flood- 
time, and to store up the surplus flood-water for provision during 
the time of drought. 

The divided control and jurisdictiouj however, over a main 
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water-course which passes through several estates belonging to 
different owners, renders it difficult for the improvements to be 
carried out universally ; and the total neglect on some parts of a 
stream of all necessary works, such as cutting the weeds and the 
removal of obstructions in the bed and sides, causes a diminu- 
tion of the water-way and a consequent obstruction of the 
channel. To such an extent in some districts has this been 
allowed to go on, that in a case quoted before the Committee of 
the House of Lords of last Session, a small tributary river had 
for several miles diminished one-half in width and silted up 
one-half in depth, and had become so fouled with weeds, that the 
bed was being gradually raised above the level of the surrounding 
country. 

To quote the words of a correspondent of the ‘ Times,’ “ the 
condition of the smaller streams of the country is indeed de- 
plorable. Their channels are generally an alternation of weed- 
choked swamps and nearly impassable rapids, with here and 
there a rare oasis of deep steady stream, the consequence of the 
needs of some millowner who does what is right in his own 
eyes, restrained only by the common-law rights, of the neighbours 
above and below him.’^ Streams in such a condition are ill- 
adapted to carry off the rapid flow of water due to modem 
drainage ; and the damage by consequent flooding is increased 
by ‘ the neglect to maintain the embankments protecting the 
lower lands. 

The increase in the value of all land, arising from the ever- 
growing population of the country, has caused large tracts, 
formerly meadows, which received little damage, or even benefit, 
from occasional floods, to be converted into arable land, on which 
a continuous flood means the loss of the present crop, and detri- 
ment to the future one by the soddening of the soil. In con- 
sidering any general scheme, it may become a matter for serious 
consideration whether it may not be more profitable to throw 
these low-lying arable lands into grass, and suffer them to be 
occasionally flooded, than to carry out such an extensive plan of 
improvement as will protect the lowest lands from winter floods 
under such exceptional rainfalls as occur only at long intervals. 

The' almost unanimous testimony of the witnesses examined 
before the Committee of the House of Lords appointed to inquii^ 
into the constitution of existing Conservancy Boards, with 
reference to the prevention of floods and the , storage of water, 
which sat last Session, was to the effect : That floods ^re more 
frequent and of longer duration in recent times ^than formerly : 
That the cause of this is due to the general adoption of subsoil 
drainage and the improvements in arterial drainage by straighten- 
ing rivers,” &c., whereby the yrater is brought more rapidly to 

'b 2 
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the main carrier ; also to the condition of the rivers owing to 
neglect and the want of any general power to raise funds and 
carry out the necessary works whereby weeds are allowed to accu- 
mulate, shoals to arise, and deterioration generally to take place, 
whereby they are rendered inadequate to carry off the drainage. 

The remedy suggested for this is, first, the appointment of a 
Conservancy jBoard, fairly representing all interests concerned, 
who shall have power to deal with the main stream or river from 
its source to its outfall, leaving the several districts which dis- 
charge their water into the river by the tributary streams under 
the care of bodies already constituted, or to be formed at option 
under the Land Drainage Act ; and, secondly, that the Con- 
servancy Board shall have power to rate the whole area of the 
watershed, the assessment being made oh its rateable value, lands 
and houses below flood-level being rated at a higher amount 
than those above. 

The principal remedial works pointed out as necessary for 
the prevention of injury by floods are the cleaning, scouring out 
and improving of the channel, embanking the sides, and the 
regulation of mill-dams and weirs, with provision for holding 
up and storing the water for use in the dry season of summer. 

LsGISIiATlON. 

Rights of JVater-courses , — ^Brooks or streams are formed by 
the union of springs and the contents of ditches. Rivers are 
formed by the union of streams. The extent of country drained 
by a stream or river is termed its basin. The line or ridge 
bounding the top of the basin is the ‘‘watershed,” the streamlets 
shedding, or parting off as from the ridge of a house to their 
respective areas; the space within this line being the area 
drained by the stream.* Large water-courses, in which the tide 
regularly ebbs and flows, and through which a common right 
of navigation is exercised, are generally public ; and the sub- 
jacent soil is the property of the Crown and under the control of 
the Board of Trade, or, in certain cases, in the lord of the manor, 
or trusts formed under the authority of the Legislature. The 
streams and water-courses which form the subject of this article 
are, as a rule, private property, and the soil over which they 
pass belongs to the person who owns the land on either side, 
or the riparian proprietor, ad medium jilum aqucef the centre 
line of the stream being thus the boundary.. The right to the 
use of the water and to the fishery in a private stream belongs, as 
a rule, to the riparian proprietor ; but the possessor of such right 

♦ * Physical Geography (Advanced Text Book).’ By Page. 
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cannot use it to the detriment of his neighbours, nor can he be 
molested in his right with impunitj. Thus, a miller cannot 
lawfully take too much water from the original channel, or pen 
up and throw back too great a quantity upon the machinery of 
another mill. The right to use water from a stream may be 
acquired by grant or' custom.* The right of a proprietor to 
water only extends to that flowing on the surface. Water per- 
colating under ground is not the subject of any prescriptive right, 
but, like the air above, is free to all. Any owner of land may 
sink a well and take as much as he likes from beneath his own 
land, notwithstanding that by so doing he dries up his neigh- 
bour’s wells or mill-streams. (Chasemore t?. Richards, House of 
Lords, 1859.) 

The duty of keeping a stream or water-course in order and 
maintaining the embankments, where they exist, is with the 
riparian proprietor, under the common law of the land. The 
remedy of the owner who is damaged by his neighbour’s neglect 
is to bring an action, and, provided he can prove a prescriptive 
liability of the person permitting damage to cleanse or maintain 
the stream and banks, he can get damages. It has, however, 
been lately settled in the case of Hudson?;. Tabor, that a riparian 
proprietor is not primarily liable to maintain the embankments 
on his own land, notwithstanding that the result of his neglect 
may be to flood the land of his neighbours. 

Courts of Sewers . — ^The evil arising from the want of combined 
control over rivers, water-courses, and embankments, has been 
felt from very early times. The first attempt at legislative inter- 
ference was by the issue, as far back as the reign of Richard II., 
of royal commissions appointed by the Crown to inquire into 
any exceptional case of flooding and damage, with power to 
order such works to be done as they deemed necessary. These 
commissions being granted when the sea-walls were broken, or 
when the sewers and gutters were in need of repair, so that the 
fresh waters could have their courses ; and that the commissions 
in question issued because the King was bound of right so to 
keep his kingdom against the sea as that it were not drowned 
or wasted, and also to provide that his subjects should pass 
through the kingdom with safety.” — (Woolrych, ^ Law of 
Sewers.’) In Henry VIII.’s reign the Commissions, which up 
to that time had only been issued as occasion required, were 
permanently established, and the Act 23 Hen. v III. cap. 5, 
although amended in William I V.’s and in the present reign 
(3 & 4 Will. IV. cap. 22 ; 4 & 5 Viet. cap. 45 ; 12 & 13 Viet, 
cap, 50), still continues the chief structure on which the powers 

* ‘ Law of Waters and Sewers/ By Woolrych. 
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and duties of Commissions of Sewers have been reared. The 
Commissions of Sewers thus established only extend to certain 
parts of the kingdom, and they have no general jurisdiction or 
control over the water-courses of the country. The number of 
commissions now in force, issued pursuant to the Act of Henry 
VIII.’s reign, is thirty-one. 

Modern Drainage Acts . — ^The next legislative interference was 
by the Act 10 & 11 Viet. cap. 38, known as ‘‘^Lord^ Lincoln’s 
Act.” Under the powers of this Act^ upon application to the 
Inclosure Commissioners, depositing plans, giving notice, and 
other forms, a landowner whose drainage is injured by want 
of a proper outfall may, subject to paying compensation, enter* 
upon the lands of the adjoining proprietor to widen, straighten, 
deepen, divert, scour or cleanse any river, stream, ditch or 
drain, brook, pool or water-course, and to make, open, and cut 
any new water-courses, side-cut, dec., and to alter or remove 
any bank, sluice, floodgate, weir, &c., or other obstruction, 
and to make or erect any bank, &c., or other works necessary 
for drainage or warping.” (Sect, ix.) Also, by sect. xiv. pro- 
vision is made that where there is neglect by any proprietor in 
properly maintaining the banks of any stream, or cleaning and 
scouring out the channel, the party aggrieved may apply to 
two Justices for an order to do the work himself, the expenses 
being recoverable before the Justices by summary process. If 
the stream is a boundary adjacent to the lands of the aggrieved 
person, the work can be done without the preliminary order, the 
cost of the work being recoverable in the same manner. 

This Act gave very valuable powers to individual pro- 
prietors for perfecting schemes of improvement in drainage on 
their own lands, by obtaining an outfall where required through 
the land of others ; but it afforded no facilities for joint action 
and the levying of equally distributed rates, or for dealing com- 
pulsorily with that small minority who are always sure to rise up 
to thwart any joint scheme of voluntary imjprovement. 

The large works of drainage improvements and reclamation 
of land which had been effected up to the year 1861, had all been 
done under the authority of special Acts of Parliament,* the costs 
of which were so great as to offer an insuperable bar to works 
that were not of great magnitude. To meet this difficulty, in the 
year 1861, an Act was passed (25 & 26 Viet. cap. 33), to further 
amend the law relating to drainage, by which facilities were 
given for the formation of Drainage Trusts for carrying^ out 
works of improvement. It has already been stated that in;,the 
Fen districts and some other parts of the country Coiiamis- 
sioners of Sewers existed, under whose control the existing 
water-courses were placed, and who under certain restrictions 



7 


and the Storage of Water. 

could borrow money and carry out improvements. The new 
Act gave the means for the extension of these Commissions to 
-other parts of the country, and also for the formation of elective 
drainage districts, without the enormous cost attending a special 
Act of Parliament. The Inclosure Commissioners have the 
management of all proceedings under the Act, and its powers 
cannot be used without their approval. They are empowered to 
hold a local inquiry into the merits of schemes submitted to 
them, and to see that all persons interested have due notice of 
what is intended to be done. The provisional orders issued for 
any approved scheme are embodied in a general Bill brought in 
every Session, which gives all the power of a special Act of 
Parliament. The costs of obtaining the order do not exceed 
from 50Z. to lOOZ., except in the case of great opposition, and 
then these are reduced to a minimum. The preliminary inquiry, 
held by a Commissioner in the locality, is simple and inex- 
pensive in the extreme as compared with a contest before the 
Parliamentary Committees of the Houses of Parliament. 

The Act is divided into three parts. The first relates to the 
extension of Commissions of Sewers into all parts of England 
upon application to the Inclosure Commissioners by the pro- 
prietors of one-tenth part of the land within the boundaries of a 
proposed district. These Commissioners, when duly constituted, 
have power to borrow money and levy rates for carrying out 
works for the improvement or maintenance of existing water- 
courses or banks ; for removing weirs, mill-dams or other obstruc- 
tions ; for making new water-courses, banks, outfalls, and other 
works required for drainage, for the supply of water for cattle, 
and for warping or irrigation. Any scheme can be stopped in 
embryo by the dissent of the proprietors of one-half of the land 
proposed to be embraced by the Commission. 

The second part of the Act creates a new body, termed an 
Elective Drainage District. Under the first part of the Act the 
Commissioners are appointed by the Crown, who hold office for 
life. Under this division the Drainage Board consists of a 
definite number of qualified persons who are elected by the 
whole body of tax-payers in the newly formed district, and who 
hold officse only for one year, but are eligible for re-election. 
The Drainage Board has the same power of raising money, 
levying taxes, and carrying out works as a Commission of 
Sewers, as already described. 

The third part of the Act gives further powers for obtaining 
outfalls for drainage4 Any -person interested in land who finds 
it necessary to open new drains, or to improve existing drains, 
through the lands of other owners, is to make applifcation to such 
owner, and send him a plan of the proposed improvement, with 
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a statement of the amount of compensation proposed to be paid^ 
If the owner assents, a deed is to be drawn up to that effect 
and deposited with the Clerk of the Peace, and the agreement is 
thence to be binding on all parties for ever after. If, ho we very 
the proprietor dissents, the matter is referred to two Justices (or 
by consent to arbitration), who are to determine whether the 
proposed improvements will cause injury to the adjoining 
owner, and whether such injury is of a nature to admit of a 
money compensation ; and if they so find, they may make an 
order giving the applicant power to proceed with the work and, 
may assess the amount of compensation. 

Twenty-nine districts, containing a total of 74,912 aci’es, and 
ranging from 246 acres in extent to 11,000, have availed them- 
selves of the powers afforded, the average charge of the Inclosure 
Office in granting the first sixteen orders, as given by Mr. Grant- 
ham, having been 42 Z. 9^. lOeZ. each. The cost of the works 
executed has varied from 2Z, to 5Z. an acre, and the annual 
charge from to 8^.^ 

Having been professionally engaged in obtaining provisional 
orders for two districts under this Act, and subsequently carrying 
out the works, I can speak with confidence as to the extreme 
facility and economy in obtaining the order, and the courtesy 
and assistance rendered in the matter by the Inclosure Office 
and their Assistant-Commissioner, Mr. Grantham, in whose 
pamphlet on this subject will be found full particulars of the 
working of the Act. 

Under the Improvement of Land Act (27 & 28 Viet. cap. 14), 
passed in the year 1864, any landed owner having a limited 
interest may, with the consent of the Inclosure Commissioners, 
borrow money and charge his estates with its repayment over a 
number of years, for any works of permanent improvement, 
including all works of drainage, the improvement of water- 
courses and their outfalls, embankments from rivers or the sea, 
the irrigation or warping of land, building bridges, the erection 
of weirs, water-engines for sawing or other purposes, the con- 
struction of wells, ponds, or reservoirs, or any similar works 
which will increase the value of the land for agricultural pur- 
poses. By an Act of the last Session (40 & 41 Viet. cap. 31). 
this power is still further extended to the construction of reser- 
voirs and works necessary for the water-supply for domestic and 
farm purposes on the landowner’s own estate, or for the supply 
of villages, sanitary authorities or other persons, and gives 
pdwer to collect and receive rents or tolls for the same. It 

♦ * The Land Diainage Act, 1861.’ By B. B. Grantham (Olovres ahd 
Appendices A and B. * Eepart and Minutes of Evidence of Committee House or 
Lords on Conservancy Boards, 1877.’ 
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must be clearly proved to tlie satisfaction of the Inclosure Com- 
missioners that the works will effect a permanent yearly increase 
in the value of the lands on which they are situate, or will 
produce a revenue exceeding the yearly amount proposed to be 
charged thereon. 

The several Acts of Parliament above enumerated give all 
the power that is required for the proper maintenance and 
improvement of the tributary streams, water-courses and drains 
of the country, which form the subject of this article. What is 
now required is a general Act, constituting Boards for the con- 
servancy of the rivers of the country, and a proper system of 
uniform management and control from their source to their 
outfall, so that the wants of the various conflicting interests 
should be fairly represented and dealt with in such a manner 
as shall tend to the general good. 

Supply op Wateb to Rivehs. 

Rainfall . — As the rain produces the water which has to be 
dealt with, it is a first essential in all drainage matters to 
procure accurate data as to the amount which falls in the 
district in question. This varies very considerably according to 
the situation and physical surroundings. The average of all 
England and Wales may be taken at about 32 inches. On the 
west side of the island, owing to the prevalence of westerly winds 
bringing the clouds across the Atlantic, and to the range of hills 
which bar their progress, the rainfall amounts to about 40 inches 
a year. In the Lake district, amongst the Cumberland hills, it 
rises as high as 165 inches. On the east coast, owing to- 
opposite causes, the average fall is only about 25 inches, falling 
as low as 20 inches in the Eastern Midland division.* 

However interesting and necessary in procuring data average 
calculations may be, they must be discarded in making provision 
for drainage or water-supply, and the extremes of wet or drought 
must be provided for. As a guide, however, it may be taken 
almost as an invariable rule that if the average of any district 
in England be taken for twenty years, and one-sixth deducted 
or added, the result will give respectively the average of three 
minimum or maximum years. * 

Flow .- — The flow of water in English rivers in mountainous 
districts varies ordinarily from extreme dry seasons to extreme 
floods three-hundredfold, and even in exceptional cases as much 

*** ‘ The Distribution of Rain over the British Isles/ By G. J. Symons ; published 
annually (Stanford and Co.). * Bain : How, “When, and Why it is Measured ; 
being a popular account of Kainfall investigation/ By G. J. Symons (ideTn). 
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as five-hundredfold. In the hills of Yorkshire, Lancashire, 
and Derbyshire, which constitute the backbone of Eng-land, the 
yield of the springs in dry weather varies from about 12 to 18^^ 
cubic feet per minute for every square mile of contributing 
ground, whilst the flood-drainage varies from 4915 to 9830 
cubic feet per minute. In the more impervious granite districts 
and other igneous and metamorphic regions there is almost a 
total absence of springs, nearly the whole of the water flowing 
•off in floods ; the quantity discharged amounting to 19,200 cubic 
feet per minute.* 

On the Devonian formation, from observations made on the 
small River Allen, which drains 1 ' 76 square mile, it was found 
that, whereas in February when the ground had attained its 
maximum saturation, out of a rainfall of 5*13 inches, 96 per 
cent, was discharged by the river, the maximum flow being 295 
cubic feet per minute per square mile ; while in August, when 
evaporation and absorption had the greatest effect, out of a rain- 
fall of 4*88 inches, 8 per cent, flowed off by the river, the maxi- 
mum discharge then being -20 *5 cubic feet per minute. f 

In the Fen districts of Lincolnshire and Cambridgeshire, 
where perhaps more attention has been devoted to the science of 
drainage than in any other part of England, it is usually calcu- 
lated, in estimating the amount of horse-power required for 
lifting the water into the main drains in winter, that provision 
should be made for a quantity equal to a quarter of an inch 
•of rain falling over the whole district in twenty-four hours, or 
403 • 3 cubic feet per minute per square mile. The soil consists 
of a mixture of peat and alluvial matter ^ resting on clay, the 
greater proportion is arable, highly cultivated, and thoroughly 
under-drained. 

Th^ average daily discharge from the basin of the Thames 
above Teddington Weir, embracing ,an area of 3676 square 
miles, is given as varying from 17 to 22 cubic feet per minute, ' 
or, by different authorities, from 6*8 to 8*7 inches of rainfall 
out of a total average for the year of 26 inches. J 

JPercolation^ Absorption^ and Evaporation * — The variation in 
the discharge of different streams is accounted for by the varying 
amount of percolation, absorption, and evaporation, which takes 
place in their drainage-areas ; each depending respectively upon 

* Beardmore, i* Manual of Hydrology ’ ; Bise and !Fall of the B-iyer "Wandl©/* 

* Trans. Instit. Civil Engineers,’ 1861 ; discharge from Under Brains.” By A 
Benton, fdem., vol. xxi. ; ** Fresh Water Floods of Eivers,” idem, vol. xxvii. 

t "The Kainfall of Oomwall, with observations on the Flow of Stream^’ By 
H.M. Whitley. Trnro : Lake, 1 ^ 6 . 

% Grantham on ‘‘Arterial Brainage” (Hawkesly), / Trans, Instit, CiviJ; Engi- 
neers/ vol. xix. ; Bedman on ‘the Thames’ (Tannton and Symons)i‘ idmi., 
vol. xlix. . 
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tlie geological character of the district, the state of cultivation 
of the soil, and the season of the year. 

The geological structure and the physical outline of a dis- 
tri^ affect very greatly the quantities of rainfall discharged 
off the surface or absorbed by the land. If the district be of 
an impermeable character with steep slopes, a large portion of 
the rainfall will run off into the water-courses. If, on the other 
hand, the soil be porous and the contour of the district flat, the 
greater portion of the rainfall will be absorbed. The dip of 
the strata also has an important bearing on the amount absorbed 
or discharged off the surface. A permeable stratum may be so 
thrown up as to dip in a direction opposed to the slope of the 
drainage area, and carry the rain falling on its surface away 
from the natural streams of the watershed to supply springs in 
another district. 



In the accompanying diagram the limits of the watershed are 
shown by the letters AO. Rain falling on the surface between 
A and B would run down and pass away by the water-course 
along the valley at H. That, however, falling between B and o 
would, to a very great extent, be absorbed by the permeable 
stratum which crops out at the surface, and, sinking down till it 
met the impermeable stratum, run off in the direction B S, and 
find escape at the spring s, contributing to the supply of the 
water-course of the adjoining watershed. Again, rain falling on 
the permeable stratum between A and K, would be absorbed and 
sink down in the direction K F, and be held there as in a reservoir 
by the imjpermeable stratuna below. When the space between 
F and B became supersaturated or full, the water would flow over 
B and pass down towards S, and there find its escape. The 
supply from this soiarce would be intermittent, the quantity 
varying probably as the rainfall. A^ well sunk through the 
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permeable stratum at E would yield a constant supply until the 
natural reservoir r D was exhausted. 

The rain which falls on most volcanic and unstratified rochs 
fiows so freely off the surface, and is carried so directly to the 
stream, that nothing is stored for summer supply. In the more 
recent formations the amount of percolation is so considerable, 
except in the case of the clays, that there is scarcely any flow 
off the surface. The flow of the rivers is nearly constant, and 
floods in these districts are rare, only occurring under ex- 
ceptional circumstances. 

A rainfall of an inch in ten or twelve hours will nearly all 
run off a hill of unstratified rock, or clay almost as quickly as it 
falls, but on a steep chalk or limestone hill, even at elevations 
of 800 or 900 feet above the level of the sea, although there 
might be a rainfall of 2 inches in an hour, the whole would sink 
into the ground. So also in the red sandstone the water is 
absorbed almost as fast as the rain reaches the ground, and con- 
sequently the supply of water from wells in this formation is 
always abundant,* Sand, when dry, will iabsorb from 2 to 3 
gallons in every cubic foot, and water will permeate as inu^ch as 
18 inches in depth in one hour.f 
. The capacity of chalk soils to receive the rainfall by percola- 
tion is easily accounted for when it is considered that a cubic 
foot of chalk, when dry, will absorb from 2 to 2 J gallons of 
water, or from 33 to 40 percent, of its bulk, equal to 56,000,000 
gallons for eyery foot in depth per square mile, or about 4 inches 
of rainfall.^ (Ansted.) 

So strong is this power of absorption in these soils, the 
chalks especially, that they may always be traced on a map by 
the absence of streams and rivers. 

The difference between the amount of absorption of chalk 
soils and those of an impervious nature is also shown by the 
size of the openings of bridges and culverts across streams run- 
ning through chalk and clay districts. From a comparison 
made by Mr, Homersham of nine pairs of bridges over the 
Thames or its tributaries, one bridge of each pair spanning 
respectively a stream draining an area of chalk, and the other 
crossing a stream draining a nearly equal area of the London 
clay, or of London clay with little chalk, the ratios of the 
water-ways draining the chalk varied from one-tenth to three- 
tenths of the area of those draining the clay, the latter being 


* “The Water Supply of Paisley,” ‘ Trans. Instit. Civil Engineers/ vol. xxxi. ; 
“ The Bise and Fall of the Wandle,” idem, 1861. 

t ‘ Water Supply of Cities and Towns.^ By W. Humber. Crosby Lockwood 
and Co. 

X “ The Chalk Water System,” ‘ Trans. Instit. Civil Engineers/ vol. xlvii. 
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often filled with fj-ood-water, while the former were never full.* 
The water- way of the arches in the clay districts varied from 
8 to 17 superficial feet for each square mile of drainage area, 
while in the chalk districts the water-way varied from one-third 
of a foot to 2 superficial feet per mile of drainage area. 

The water absorbed during the wet season of autumn and 
winter in these underground reservoirs slowly gravitates to the 
fissures. Through these natural channels it continues to flow 
in the direction of the dip of the strata until stopped by some 
impervious material, when, having risen high enough to sur- 
mount the barrier or dam, it is discharged in the form of springs. 
These springs feed and maintain the water-courses with a regu- 
larity only to be found under such circumstances, rendering 
them extremely valuable for purposes of water supply and for 
driving machinery, some of the best mills in England being 
found on streams fed from the chalk formation. When the 
rainfall is so exceptionally heavy that the chalk becomes sur- 
charged, and incapable of absorbing and holding water, it finds 
fresh vents, and, bursting out, forms those remarkable streams 
known as “ bournes,” the flow from which only occurs at inter- 
vals separated by long periods. 

Many of the deep-seated springs in the chalk and limestone 
are not affected by the rain until several months after its fall, 
the water taking some considerable time to saturate the rock 
and travel along the underground channels to the point of dis- 
charge. The heavy rainfall of a winter and autumn affords 
a supply for the following summer. The maximum of these 
springs is generally between May and July, and the minimum 
between October and December. The state of the stream may 
thus be predicted beforehand ; a wet winter may be expected 
to afford plentiful supplies for the following summer, but a dry 
autumn and winter must inevitably be followed by a deficiency 
in the following summer and an unusual depression in, the 
water level* 

The perennial character of the chalk springs is affected by 
their altitude above the level of the sea ; those placed about 
100 feet above the sea being' scarcely or ever dry, while those at 
a greater elevation are more liable to fail in a dry season. 

The quantity of rain which finds its way to the water-courses, 
is affected not only by the geological condition of the soil on 
which it falls, but also by the vegetation with which that soil is 
covered, and the meteorological condition of the atmosphere at 
the time. 


* Chalfe Water Supply/’ * Trans. Instit. Oivil Engineers/ vol. xlyii. ; Eresh 
Water Floods of Bivers/’ id>em^ sxvii. 
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During summer months the percolation on most soils is little 
or nothing,* the whole of the rainfall being absorbed hy the 
thirsty ground and the growing vegetation, or passing away 
by evaporation. In the four winter months, beginning with 
November, the tendency of percolation is to approach the amount 
of rain fallen. 

In the Thames basin it is calculated that at least 3 inches of 
continuous rainfall is required in the autumn to replace the 
evaporation of the summer months, and that no essential per- 
colation contributes to the streams until the soil has become 
thoroughly saturated. Mr. Rawlinson states that in a district in 
South Wales, after two or three dry summers, unless 2-|' inches in 
depth of rain fell within six days, nothing came off to flow 
down the stream in the valley.* Beardmore, as the result of his 
observations, found that in September and October it takes 
1 inch of rain, repeated twice in a week, materially to affect the 
streams unless the country is hilly and precipitous.t In the Fen 
districts a great portion of the water sent into the rivers from 
the springs on the high lands in summer is absorbed by the 
Fen soil. The Witham, in Lincolnshire, drains 1063 square 
miles, less than half of which is fen land. The upper portion is 
fed by several tributaries deriving their source from the oolites,, 
the supply being perennial. Yet in a very dry summer, so great 
is the absorption in the Fen portion of the basin, that scarcely 
any fresh water passes away to sea, the supply from the high 
land streams being utilised for keeping up the water level in the 
fen ditches and sewers. In the dry summers, of 1864 and 1868,. 
so great was the absorption that not a single drop of water 
passed during the summer and autumn out of the river down 
the haven to the sea ; and it was not until quite the end of the 
year — ^in the year 1864 the end of December — ^before the water 
in the river had risen sufficiently high to flow over the sediment 
which had collected in the haven, The circumstances of this 
river are no donbt peculiar, as the flow o| the tidal water is 
arrested in its progress about 5 miles from the mouth of the 
river by a sluice placed across the channel ; and no benefit 
is derived from the semi-diurnal ebb and flow of the tides in 
maintaining the water level in the pores of the soil nor from 
the scour in keeping the channel free from deposit ; but the 
fact stated is sufScient to show the immense amount of absorp- 
tion going on in free soils when under cultivation. 

Evaporation is greatest off the surface of water, amounting in 
the course of the year to a quantity nearly equal to that falling 


^ Bamfall aad Evaporatioa,*' ‘Trans, Instit. Civil Engineers/ voh xlv. 
t ‘ Manual of Hydrology,’ By Beardmore. Waterloo and Sous, 1862. 
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on its surface** The mean daily evaporation from off the sur- 
face of a reservoir or other body of water is considered to vary 
from the 12th to the 16th of an inch-t Mr. Humber considers 
that tho loss to be allowed for in a reservoir from this cause 
may be calculated at the rate of one inch of rainfall over the 
whole of the gathering ground. J 

Evaporation proceeds more rapidly off soils covered with 
grass and similar vegetation than off those that are bare. From 
experiments made at Vienna, it was found that the proportion 
of percolation (two feet deep) through ground covered with turf,, 
as compared with that bare of vegetation at the same place,, 
varied as follows : — 

In May . . 25*2 per cent, less through turf. 

June . . 53*1 „ 

July , .23*4 5 , 

Aug. , . 29*2 5 , 

Sept. . . 12*7 ,, 

And as the result of these experiments, the conclusion arrived^ 
at was that in the summer half-year forest soil was the moistest ; 
bare, open ground less moist ; turf the driest.§ 

Percolation is therefore diminished when there is vegetation,, 
and especially when the growth extends through the whole of 
the year, as iii grass. Dr. Gilbert computes that for every ton 
of really dry substance grown, a depth of 3 inches of rain would 
be evaporated through the vegetation. § Trees, whether planted 
singly, or in woodlands and forests, have a material effect in. 
checking evaporation ; their influence upon the disposal of thot 
rainfall being thus described by Mr. Steinmetz, in his popular 
book on ‘ Meteorology |1— Trees and forests contribute to the 
formation of springs and water-courses, not only by means of 
the humidity which they produce and the condensation of vapour 
by refrigeration, but also by reason of the obstacles which they 
present to the evaporation of the water in the soil itself, and by 
means of the roots yrhich, by dividing the soil like so many 
perforations, remder it more permeable and facilitate filtration. 
Certaiii it is that the clearance of forests and the consequent 
drying up or draining of marshes and bogs have caused a 
material alteration, not only in the entire face of the country, 
but in the supply of water to the rivers formerly derived ^pm 

Beaa:dB50te^ ‘ Manual of Hj'drology.’ / ♦ 

t Engineering/ ' 

% * Water Supply of jOities and Towns/ By W. Humlber. Crgsby l^kwood 
and Oo*, 1876. 

§ Eainfall and Evaporation,” * Trans. Instit. Civil Engineers,’ vol. xlv, 

II ^Sunshine and Showers, their Influence throughout Creation/ By A- 
Steinmetz. Reeve and Co., 18,67. . 
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those reservoirs, and in the periodical amount of rainfall and 
the regularity of its distribution. Many streams throughout the 
country, which formerly supplied large mills with unfailing 
water-power, except in the very driest 6f seasons, are now, with 
vastly improved machinery requiring less powei*, frequently 
unable to work ; and almost all are compelled to be supple- 
mented by steam-power to make good the deficiency. Owing 
partly to this cause, but principally to the modern system of 
drainage, by which the land is cleared of water almost as soon 
as it falls, having now none of the ancient reservoirs, in the 
shape of bogs and marshes, to receive and retain it for future 
use, all the old water millers complain that the rainfall, how- 
ever heavy, does them no permanent good. It just occasions 
a momentary flush, which is rather injurious than otherwise, 
being in excess of the requisite power, instead of being held in 
reserve by the marshes and, above all, by the subsoil of the 
adjacent land. This was formerly, in the undrained state of 
the country, perhaps the largest source of supply, because it 
extended over the whole area, and yielded its reserve de- 
liberately and in driblets.” The proportion of forest or wood- 
land required for an agricultural country, in order to insure a 
regular and sufficient rainfall without violent storms, is estimated 
at 23 per cent, for the interior, and 20 per cent, near the coast. 
This estimate relates to Germany ; hut in England the proportion, 
according to Sir Henry James, the late head of the Ordnance 
Department, is only 2 J per cent. “ The Wolf Spring in the 
Commune of Soubey, in France, furnishes a remarkable instance 
of the influence of woods upon springs. A few years ago this 
spring did not exist. At the place where it now rises a small 
thread of water was observed after very long rains, but the stream 
disappeared with the rains. The spot is in the middle of a very 
steep pasture, inclining to the south. Eighty years ago, the 
owner of the land perceiving that some firs were shooting up in 
the upper part of it, determined to let them grow, and they soon 
formed a flourishing grove. As soon as they were well grown, 
a fine spring appeared in place of the occasional rill, and fur- 
nished abundant water in the longest drought. For forty or 
fifty years this spring was considered the best in Clos-du-Douhs. 
A few years since the grove was felled and 'the ground turned 
again into a pasture. The spring disappeared with the wood,^ 
and is now as dry as it was ninety years ago.” Numerous other 
instances could be quoted to show that the felling or planting 
of timber has a most material influence on the rainfall and 
springs of a country, and also in ameliorating the conditions of 
climate* Woods are almost always moist^ for not only is eva- 
poration checked by the shade of the foliage, but the trees them- 
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selves act as collectors of water, by condensing the vapour in the 
atmosphere, which is caught by the leaves, whence it drops on 
the soil below. The appearance of a tree on a foggy evening, 
with drops depending from the end of every twig, and the ground 
beneath saturated with water, must be familiar to all. The fact 
must be equally well known that, in a drier condition of the 
atmosphere, trees collect the water from the earth by the spong- 
idles of their roots, and return it to the atmosphere from the 
leaves ; this process being most active in spring and summer. 
Thus the winter-rains conduce to the humidity of the atmo- 
sphere during the droughts of summer. 

The capillary action which takes place in the soil materially 
assists the process of evaporation. As the surface is dried up 
in summer the water 'gradually rises from the soil beneath to 
feed the roots of the vegetation and to form the dew which 
so refreshes the plants after a hot summer’s day, A contrary 
process takes place in the wet season of winter, when sur- 
face-water is too plentiful, percolation being then assisted by 
the opening of the pores of the soil by the thaw which follows 
a sharp frost. A rapid thaw after a fall of snow produces a 
much greater flood than is due to the mere quantity of water 
produced by the melted snow. The break-up of a frost is often 
accompanied by a heavy fall of rain, which, added to the melted 
snow and rapid percolation of the water, causes unusually high 
floods in the rivers. It is stated that all the great floods on the 
Thames valley during the past 120 years have been due to this 
cause.^ 

The depth to which the rain percolates through the soil 
varies considers hly at different periods of the year. Messrs. 
Lawes and Gilbercy-as the result of their experiments, found 
that out of an average rainfall of 28 inches, 10^ inches perco- 
lated through 20 inches of soil, , 10 inches through 40 inches, 
and 8 inches through 60 inches ; and that after the warm and 
comparatively dry weather of the autumn there was less water 
going through 40 inches than through 20 inches ; but that 
when the winter-rains accumulated, the reverse happened, and 
there was sometimes more passing through sixty inches than 
twenty,* 

-Taking all circumstances into consideration, Mr. Hawkesley 
^ gives it as his experience, which is confirmed by Mr. Glaisher, 
that the evaporation and absorption of the rainfall vaiy |hrough- 
out England generally between 10 and 18 inches ; the former 
applying to steep precipitous mountains of non-absorbent rock, 

* and Evaporation/' < Trans. Instit. Civil Engineexs/ vol. slv. 
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wKilst tlie latter takes places in flat spongy moorland or culti- 
vated ground.^ 

Professor Rankine gives the following figures as a guide to 
the pro|>ortion borne by the available to the. total rainfall in 
different districts : — 

Proportion of available 
to total Bainfall. 

Steep surfaces of granite, gneiss, and 


slate nearly . 1 

Moorland and hilly pasture, from . . 0*8 to O’ 6 

Flat cultivated country, from . . . 0 * 5 to 0 ' 4 

Chalk i . 0 


Deep-seated springs and wells give from 0 * 3 to 0 • 4 of the total 

rainfall.t 

Mr. Bailey Denton puts the mean total discharge of the rivers 
at their outfalls in floods and freshets, from rainfall which has 
found its way over the surface of the ground without entering 
it, in the north and west of England, at 20 inches ; and for the 
midland, southern, and eastern districts at 6 inches ; or a mean 
for the whole country of 15 inches ; while the proportion of 
rain required to maintain the natural flow of our rivers during 
the summer and dry weather periods of the year is about one-^ 
eighth of the average mean rainfall, or 4 inches over the whole 
of the river watersheds.} 

In calculating the proportion of rainfall which any given 
stream will discharge, there must be taken into consideration, 
besides the disturbing causes already alluded to, the nature of 
the soil over which the river parses. A very large proportion 
of the water is in some cases abstracted ffom the Stream by 
permeable strata, which it encounters on its course*. Thus, 
the River Churn, a tributary of the Thames, w:hich derives its 
source from the flow of strong springs in the Cotswold Hills, 
after running through the Lias clay for the first part of its course, 
comes to' the Oolitic strata, when the quantity flowing down 
the channel, instead of increasing, suddenly decreases. From 
gaugings taken by Mr. Simpson, C.E., in the dry period of 
the autumn of 1859, the quantity was found to decrease from 
320 cubic feet per minute at 5 J miles from the source to 10 cubic 
^ feet at 14 miles. The water in the intervening space percolated 
trough the fissures and fractures of the rocky bed, and through 
&e porous strata of the fish- and mill-ponds. After this it 
began again gradually to increase in volume until it attained 

* Water Supply of Paisley,” ‘ Trans. lastit. Civil Engineers,’ vol, xxxi. 

; f Baaakine’s * Manual of CSvU Engineering.’ .GiifSin and Co., 1671. 

Storage of Water.’ By J. Bailey Denton. Spon and Co., IST'^, 
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100 cubic feet per minute at tbe junction witb the Thames at 
Cricklade, 22 miles from the source. Allowing for the in- 
creased drainage area, this showed a loss of 340 cubic feet per 
minute. To remedy this, Mr. Simpson advised the mill-owners 
that the bottom of the stream and the fish-ponds through which 
the river passed should be puddled, at an estimated cost of 

SOOOL^ 

Subsequently, at a public meeting held to consider this subject, 
‘arrangements were entered into by which the millers and others 
interested agreed to contribute to a common fund for the pay- 
ment of men to be regularly employed to inspect the stream, 
and to puddle the bottom and sides wherever leaks were dis- 
covered. -f 

In like manner streams may be abnormally increased in 
volume by springs which are fed by rain falling outside the 
watershed of the river in the manner shown in the illustra- 
tion (Fig. 1, p. 11). The River Frome, in the neighbourhood of 
Chalford, when gauged in its ordinary condition by Mr. Taunton, 
was found to yield, about 7 miles from its source, in a dry season, 
321 cubic feet a minute. This quantity was increased, within 
three-quarters of a mile, ' to 1605 cubic feet, by yery strong 
springs, one of which alone was found to yield 64 cubic feet a 
minute. The ordinary summer flow of the river in dry weather 
was 481 cubic feet per minute, equal to about 28 per cent, of 
the total fall of rain on an area of about 25 square miles, but for 
a few springs it represents only 17 per cent, of the total quantity 4 

Owing to the various causes already described, it ^ill be seen 
how difficult, in fact impossible, it is to lay down any rule or 
formula which can be applied generally to the proportion of 
rainfall which is discharged by the river or stream draining the 
district. It is only by carefully noting the statistics of rain for 
each , particular district — examining the geological condition of 
♦the district in which the river has its source and through which 
it flows, with the nature of the vegetation with which the surface 
is covered — ^that even an approximate estimate can be formed 
of the quantity of water for which proper provision should be 
made. 

Dischaboe of Wateb by Natxjbal ChAJiTJOTM. 

Having se|:tled the quantity of rainfall to be drained off any 
given district, the next point for consideration is the best form 

The FereBnial and Flood Waters of the Upper Thame%^^ ‘ Trans. Instit, 
Civil Engineers/ vol. xxSi. 

t House of Uords' Committee on Conservancy Boards; Evidence of Mr. Taunton, 
QQ. 2380, 22D0, 2230. 

J “ Bainfall and Evaporation,*^ * Trans. Instit. Civil Engineers,’ vol. xlv. 
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and direction for the carrier which shall convey away the water 
an rapidly as possible in tiraes of excess, and yet not suddenly 
exhaust the country, but leave a supply for the droughts of summer 
and early autumn. 

The power which moves the rainfall from the pores of the 
earth to the river, and thence to the ocean, is that due to gravity^ 
or the attraction which the earth exercises upon all bodies in a 
direction perpendicular to the surface of the sea. Every particle 
of a fluid being equally attracted in the same direction, the 
surface always has a tendency to become level, and water, if left 
free to act, continues in motion until all its particles attain the 
same level. Hence the particles of water at the upper end of 
a stream are always in motion towards the lower level, and the. 
whole mass moves downwards until the lowest level attainable is 
reached^ The vertical space through which the water moves in 
its course is termed the “ fall,” and the length of the stream 
divided by the fall, gives the rate of fall, inclination, or gradients 
This motion is checked by the retarding force due to the friction 
which the particles of water meet with from the sides and bottom 
of the channel, and from weeds, and other impediments. The net 
result attained from the operation of- the two forces is termed 
the velocity of the stream, generally reckoned at so many feet per 
minute or miles per hour. The greater the length, therefore, in 
proportion to the fall, the greater the friction, the slower the 
current, and the smaller the quantity moved in a given time. 
Water rubbing against water meets with less friction than wheii 
rubbing against earth, consequently the smaller the surface of 
earth which the water touches in the channel the less the friction. 
Water in a deep narrow channel will move more rapidly thao^, 
in a broad shallow one, because it encounters less friction. And 
so also a straight stream will, cceteris paribus^ discharge more 
water than a crooked one, because the proportion of length to 
fall is less, the friction is less, and the space travelled over is 
less. Engineers use the term “ hydraulic mean depth ” to 
represent the proportion of rubbing surface in a stream to the 
volume of water passing along it. The figure representing 
this is found by dividing the sectional area of the channel 
by the length of the border touched by the water, and forms an 
important element in all calculations for the discharge of water- 
courses. 

In order tp find the size of a stream adequate to convey a, 
given quantity of water in a given time, it is necessary to fix its 
area, contour, rate of fall, and mean frictional resistance- For 
this there are several different formulae; but that adopted in 
Beax^more’s ‘Manual of Hydrology,’ for finding the velocity in 
feet per minute (u) is to multiply the square root of the hydraulic 
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mean depth in feet (the product of the area (a) divided by the 
wetted contour (c) ) by the fall in two miles in feet (/*), and this 
again by 55 ; the result being the velocity in feet per minute. 

\/ ^ X f X 5o = V* 

This again, multiplied by the sectional area in square feet 
gives the discharge in cubic feet per minute. For example, a 
channel which has^ a fall of 3 feet per mile, depth of 4 feet, 
and a mean width of 30 feet, will have an area, of 120 square 
feet, the length of the bottom and sides touched by the water 
being 24‘0+7*21-f*7'21 = 38*42 feet. 120 divided by 38*42 is 
equal to 3*12, the hydraulic mean depth, which, multiplied 
by 6, the fall in 2 miles, is equal to 18*72 ; the square root 
of which is 4*32, which, multiplied by 55, gives 237*6 as 
the velocity in feet per minute ; and this, multiplied again by 
120, the area, gives 28,112 cubic feet per minute as the 
discharge. 

As the retarding force or friction is as the length of the bottom 
and sides of the stream, and the accelerating force is as the 
cross-section, it follows that as the depth of the water increases 
the velocity increases, and consequently the discharging power 
of the channel- 

A stream which has a hydraulic mean depth of 4 feet, and 
a fall per mile of only 1 foot, will have the same discharge as a 
channel which has a fall of 4 feet, and a hydraulic mean depth 
of 1 foot. This shows the advantage of a deep channel in 
districts where the fall is only slight, and that of a shallow 
channel when the gradient is very steep, in moderating the 
velocity and the consequent action of the water on the sides 
and bottom of the channel. 

Form and Capacity of Channel . — ^The form of channel which 
gives the best results is that which has its med.n width equal to 
about double the depth,']' Great care and thought are necessary 
in setting out the section of any new channel, avoiding on the 
one hand expense in moving soil, by having the slopes too 
flat 5 and on the other allowing sufficient capacity for maximum 
floods, and sufficient slope to avoid the washing away' of the 
sides. Great attention was paid to this subject by the Board 
of Works in the drainage operations in Ireland, and minute 
instructions, with specimen sections, will be found in the Ap- 

Beardmore’s ^ Manual of Hydrology. TaHes 4 and 4a. 
t ' Hydraulic Tabl^/ By d*. HevOle. Ijookwood and Co., 1875. 
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petidix to the * Report on the Drainage of Lands/ presented to 
the House of Lords in 1852.^ 

The slope will depend on the nature of the soil, and the angle 
of repose at which it will remain without being washed away by 
the current. The least slope may be given in solid rock and 
chalk, where 6 inches horizontal to each foot in vertical height will 
be found sufHcient. In ordinary soils the sides will stand at an 
angle of 1 to 1 ; in silt and sand, or 3 to 1 will be necessary. 
The safest guide is to be derived from a careful observation of the 
banks of the water-courses in the neighbourhood, and the slope 
and form to which they have adapted themselves where not inter- 
fered with by vegetation or abnormal circumstances. The soil 
thrown out, or spoil,’’ if not carted away, should be moved a 
sufficient distance from the cutting to prevent its weight forcing- 
the sides into the new channel. This distance, as in the slope, 
will depend upon the soil, but should not be less than 4 feet. The 
Irish regulations prescribed a minimum of 6 feet. 

The size of a cutting must be determined by the quantity of 
water it will have to discharge in maximum floods, the fall to be 
obtained and the slopes which the soil will allow. The first has 
• already been dealt with. The fail will be regulated by the 
difference in level between the new cut at its commencement and 
its outfall. If the fall is too steep, the velocity will be so great 
that the sides and bottom of the stream will he washed away ; 
deep holes will be formed in one place and bars in another, and 
the regularity of the current will be interfered with. Too- 
sluggish a flow, on the other hand, encourages the? growth of 
aquatic plants, which not only impede the discharge of the 
water, hut also collect the silt or warp which, together with the 
vegetation and other matters brought down, form aits or islands 
in the stream, a frequent cause of flooding in neglected rivers. 

The wearing action of the current is dependent on the velocity 
of the water and the nature of the materials through which the 
channel passes. When the sides and bed of a river are composed 
of materials of such a nature that the current is not sufficient to* 
move them except when swollen by extraordinary floods, the 
condition of the channel is considered “ stable and the adapta- 
tion of the velocity to the tenacity, of the banks is expressed by 
the term regimen ” of the river- 

The following tahle,t the result of experiments, gives #the 
jgreatest velocities close to the bed, which is consistent with the 
stability of the soil, and at which the water has sufficient force- 
ip carry the particles with it. When the velocity is greater- 

' j ^ ' 

* Beport : Braiuage of baads (Ireland), House of Lords, 1852. 

t '‘Dictionary of Engineering Art. Biver.” Spoa and 1874. 
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than that given in the table, the banks require protection bj 
osiers, fascines, stone, or other means. 


■ 


Miles per 
Hour. 

Material. 



i 

I 15 

0*17 

Soft clay. 



30 

0*34 

Fine sand. 



40 

0*45 

Coarse sand, and gravel as large as peas, and clay. 



120 

1*36 

Gravel, 1 inch, in diameter. 



200 

2-27 

Pebbles, 1^ inch in diameter. 



240 

: 2*72 

Heavy shingle. 


j 

300 

3-40 

Soft rock. 


i 

400 

4-54 

Book and shingle. 



Under ordinary conditions the surface inclination of the water 
follows that of the bottom of the cut; but it is not necessary 
for the motion of the water that any inclination should be given 
to the bed of the channel. In low flat countries, such as the 
Fens, it is not unusual to lay out the bed of the larger cuts or 
drains at a dead level. When floods come, the whole body of 
water is set in motion, and there can be no dispute that water 
running over water* suffers less friction than when running over 
soil; the drain serves also as a reservoir for water when the 
sluices are closed in summer. In the smaller drains a fall of 
from 4 to 6 inches in the mile is deemed sufficient. 

The ordinary velocity of streams passing through cultivated 
lands, where it naturally follows that the fall is not very great, 
is from three-quarters of a mile to 3 miles an hour. Mr. Beard- 
more records a velocity of 9 miles an hour in the River Lea, one 
of the tributai-ies of the Thames but this was . under very 
exceptional circumstances during the great flood of 1852, and 
such a rate is rarely attained except in mountain torrents. 
Where there is any considerable body and depth of water, a 
stream will continue in motion with a mean inclination on the 
surface as low as 2 inches per mile. The inclination of the 
larger rivers varies from 4 to 12 inches in the mile. The 
Thames varies from about 18 inches per mile from Lechlade to 
Teddington, to IJ inch from Teddington to London Bridge, 
and rather more than half an inch from London to Yantlet 
Creek.t Du Buat considered that one-eighth of an inch per 
mile is the smallest possible rate of inclination that can be 
given to a canal to product sensible motion. J * 

In providing a system of arterial drainage, attention must be 
directed to the fact that in making provision for the admission 


I’resli Water Moods,” * Instit. Civil *ElBgin©ers/ vol xxvii. 

t Bennie’s ^ B^:»ort on Hydraulics.’ 

t * Canal and Biver Engineering.’ By Stevenson. Black, 1872. 
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of tributary streams into the main channel, the sectional area of 
the latter will not necessarily require an increase in dimensions 
corresponding to the additional area of the tributary. The 
union of the two streams makes the whole flow the swifter ; 
water near the banks, before at rest, is put in ipiotion, and in lieu 
of the friction of four sides, that of only two have to be over- 
come.* The hydraulic mean depth being increased, the rate of 
discharge is also increased. 

The size of an arterial drain or cut must be regulated by the 
depth at which the bottom can be placed below the surface of 
the land. In order to obviate too deep cuttings where the slope 
of the ground is very irregular, it is often necessary to vary the 
inclination of the bed along the course of the stream j but what- 
ever gradient may be adopted, the bottom must be so regulated 
that the surface-level of the water in the main drain in times of 
flood can be discharged at such a level as will admit of the tribu- 
taries freely uttering their contents. This level will depend on 
the depth adopted in particular localities for laying the under- 
drains, Speaking generally, a minimum of 4 feet is advisable. 
In other words, the flood level of the main stream should be 
at least 4 feet ‘below the surface of the land. This was the 
minimum allowed by the Irish Drainage Board, for the circular 
issued to the engineers contained the following instructions : 

Your attention is directed to the necessity in all drainage 
works of providing for the effectual discharge of the maximum 
floods at as low a level as practicable (within reasonable limits 
of expense), so as to provide ample outfalls for the future deep 
thorough drainage and improvement of such of the adjacent 
lands as require it. For this purpose main drains should 
seldom if ever be under 5 feet deep ; small streams and rivulets 
from 6 to 7 ; and larger streams and rivers from 8 to 9 feet or 
more, according to the size of the river.”t 

Owing to the general neglect with which the smaller rivers, 
brooks, and water-courses of the country are treated, few streams 
provide this depth, Mr. Grantham, C.E., has stated that in his 
opinion the average depth of the running water-courses of this 
country does not exceed 3 feet.$ 

In cutting drains through bog or peat, provision must be made 
for the subsidence which takes place to a very considerable ex- 
tent in the drained land, owing to the compression of the soil. 
This arises from abstraction of the water, and decay of the 
organic matter in the peat by working and exposure to the air. 


^ ^Arterial Drainaga^ By G. A. Dean. Stratford : Morris, X861. * 

f 3Eteport: Drainage of Bands (Ireland), Honse of Lords, 1852* 
i Grantliana on “ Arterial Drainage,” ‘ Trans. Instit. Civil Engineers,’ vol. xix. 
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In the Fen districts this subsidence has been found to amount 
to as much as 2 and 3 feet, and even in extreme cases, as in 
Whittlesea Mere, as much as 8 feet, involving the lowering of 
the drainage wheels and the cills of sluices. 

Improvement op Natubae Channels. 

Regulating Weirs — Catchwater Drains — Bridges . — In cases 
where the natural gradient of the country is very steep, and 
it is desirable to hold up the water in the streams for the 
use of the cattle and to prevent the drying up of the soil in 
summer, or where the soil is so loose and friable as to be easily 
washed away, it may become necessary to regulate the fall by 
the use of steps or weirs. This process was adopted in the 
drainage of Hainault Forest, as described by Mr. Grantham in 
his paper on Arterial Drainage.’^* The natural fall of the valley 
at the surface of the land was so great, that the velocity of the 
water would have destroyed the sides and bottom of the drain. 
Overfalls built of brick were therefore put in, varying from 
10 feet to 3 feet in width of opening, and rising from 3 to 5 feet. 
These overfalls were so constructed that boards could be inserted 
in grooves to hold up and store the water in summer for cattle 
or other purposes, and for irrigating the land on both sides. 

Where the district to be drained is flat and surrounded by 
land rising at a steep inclination, especially where mechanical 
power has to be resorted to for raising the water, it may be 
advisable to adopt the system of catch-water drains used by 
Mr. Rennie in the Fens. A drain was there cut skirting the 
low land, for the purpose of collecting the water from the higher 
level and carrying it off to an outfall above the point of dis- 
charge of the lowland water. The Fen drains have thus only to 
contend with the rain falling on the level. By the use of regu- 
lating sluices at the end, and at intervals along the catch-water 
drains, these serve as reservoirs for the storage of water which is 
admitted to the drains on the low level during the summer, so as 
to fill the ditches and supply water for the stock. Water supplied 
in this way from the high-land streams bordering on the Fens 
is highly prized, and considered of incalculable advantage. 

The arrangement of these high-level drains is often such as to 
involve the necessity of carrying the low-level drains across and 
consequently underneath their bed. This is siniply stud easily 
accomplish^ by. syphons or ” sunken tunnels,” whiqh consist 
merely of cast- or wrought-iron pipes or a wooden tunnel. It 
is hardly necessary to say that, xf it is required, these may be 

* Trans. Instit. Civil Engineers,’ voL xix., Crantiiam on “ Arterial Drainage.” 
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placed at a level considerably below the drain, the water of 
which they convey, and the end which utters the water being^ 
placed so much lower than the receiving end as to compensate 
for the friction of the water in passing through. If placed at a 
dead level, there will be a slight head on the upper side. 

In making new cuts or improving old water-courses, the 
building of new bridges, or the altering of old ones, is a matter 
requiring much attention. The increased rate at which the 
rain-water is now sent to the brooks renders the openings of 
many bridges and culverts, which formerly were large enough, 
of insufficient capacity and therefore a great impediment to the 
flow of the water. The use also of steam-cultivating machines 
and traction-engines, weighing 10 or 12 tons, renders it im- 
perative that bridges should be built both wider and stronger 
than formerly. Wherever practicable, a single arch should 
be used, as ofiering less obstruction to' the flow, and being 
less liable to be blocked by weeds and timber. If the subsoil 
is sufficiently sound, inverts should be avoided, as rendering 
difficult any future deepening of the bed. For the same cause 
it is desirable that the bottom level under the bridges and for 
some distance above and below them should be lower than the 
general gradient of the river-bed. ' The size of the opening must 
be such as to give a larger sectional area than the cut itself at 
the highest flood-level. 

Improving existing Water-courses . — ^By removing shoals and 
straightening the stream by cutting off bends, the discharge of 
the flood-waters will be increased in proportion to the increased 
water-way, the diminished distance the water has to travel, and 
the smaller amount of friction from the sides and bottom which 
it has to encounter. Improvements of this nature should always 
be commenced at the outfall, otherwise the water will be sent 
into the lower reaches of the stream with such increased rapidity 
that the unimproved portion will not be able to discharge the 
water poured into it with sufficient velocity, and flooding of the 
lands at the lower levels will ensue. 

The removal of shoals is effected either by hand-labour, the 
water being dammed up in sections by sheet-pile dams ; or, when 
this is not practicable, by dredging with a small barge and spoon 
and bag. The spoon is formed with a ring of iron, about 2 feet 
in diameter, having a b^ of strong leather attached to it by 
leather thongs. The ring is attached to a pole which is lowered 
from the end of the barge to the bottom of the stream, A chain 
flxade fast to the ring is wound up by a windlass, fixed at the 
; : end of the barge, and the spoon is thus dragged along the 

being guided in its progress by the man who holds the 
chain passes over a pulley suspended on an upright 



the windlass, one with the pole, and one to shovel the dirt off 
the shoot into the barge. Under ordinary circumstances, it 
will raise from 25 to 30 tons a day. 

In streams wh^re the current is slow, weeds and aquatic plants 
grow freely on the bottom, and by the friction which they offer 
to the water materially retard its flow. In very irregular and 
shallow channels, much impeded by weeds, the velocity will be 
reduced from this cause ’‘as much as one-half from that which a 
clear course would afford.* In the Spanish irrigation works it 
has been found that the best velocity to keep the channel clear 
of sediment and prevent the too rapid growth of weeds is about 
120, feet per minute, or mile per hour.t 

In Canalised streams of low velocity, where there is no flow 
in summer, or where the movement of the water is very sluggish, 
the weeds require cutting twice and even three times in the year. 
The ordinal^ method is by joining together several scythe-blades, 
and attaching ropes to each end of the set of knives. M*en walk 
on either bank of the stream, and keep drawing the cutters 
backwards and forwards as they move up the stream. The 
weeds are then drawn to shore with rakes and placed above 
flood-level. The cost of this work in the Fen districts, where 
it is termed ‘Eroding,” is about 205. per mile for drains from 
15 to 20 feet wide, and 305. for larger drains. 

* Neville’s Hydratilio Tables. t * Irrigation in B|>ain,’ Boberts. 
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If proper supervision is not exercised over this process, the 
weeds float down the drains into, the main river, and accumu- 
late in the shallows. The silt and debris washed down with 
the water settles among the weeds, and forms aits or islands, 
which contract the area of the water-way and divert the course 
of the stream. A scour is thus caused on the opposite bank, 
and a permanent irregularity made in the channel of the river. 

JEmbanking Streams . — One of the principal remedies insisted 
on by the witnesses before the Committee of the House of 
lliords of last Session, as a prevention of floods, was the proper 
embanking of the sides of the stream, for the purpose of pre- 
venting the lower lands from being drowned by the water 
coming down from the higher level. • Mr. Rawlinson, C.E., one 
of the Rivers Pollution Commissioners, in his evidence, stated 
that speaking broadly, taking all the rivers he was acquainted 
with, that if he put one remedy first as the prime remedy, 
embanking would be the one.”* 

The material required for the embankment can generally be 
obtained by widening and deepening the water -course, thus 
effecting two improvements at the sdme time. It is not essential 
that the soil of which the bank is composed, or on which it 
stands, should be impermeable to the water. A porous and 
gravelly soil can be successfully embanked and the water kept 
6ut with embankments as porous as silt and peat.* The latter 
material, however, allows so much to pass through by filtration, 
that it is almost invariably found necessary to have a puddle 
trench in the middle of the bank, the clay being chopped very 
small and well trodden in while dry. The material being above 
the surface of the land would be liable to shrink in dry weather 
if worked in the ordinary way, and the embankment is generally 
found to be more water-tight if the clay is well* punned in 
a dry state. Miles of embankments around the coast, for the 
exclusion of the tidal waters, are composed of the silt deposited 
by the tide on the foreshore. The pressure of the tidal water 
remains only for a short period, and not long enough to allow 
the water to rise through the soil. The same is the case in 
extraordinary land floods, which are so evanescent that the 
water would be down again before thei'e would be any appear- 
ance of water on the surface behind the embankment. 

To meet the case of water-courses draining mountainous or 
hilly districts, where occasional floods exceed the average very" 
greatly, and but rarely occur, it would obviously be a waste ’of 
money in the first cost of construction, and permanently in the 

^ Hduse of Xords' Oomroittee on CJonserraney Boaids, 1877 ; • Mintites of 
QQ. 164, 169, 170, 207. 
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quantity of land occupied by the stream, if it were made large 
enough to receive the whole of the water sent down in these 
floods within its proper bed. To meet this the banks may be 
placed some distance apart, and the cess,” or intervening space 
between the foot of the bank and the stream, be laid , at a very 
flat slope, and grassed over. In excessive floods the whole space 
between the banks would thus afford water-way of sufficient 
capacity to meet the most extreme rainfall. During the rest of 
the year it would afford excellent pasturage for sheep and cattle. 
The bridges and other works must be made of the full dimen- 
sions to meet the largest floods, so that the water should have 
free course and meet with no impediment. 

Flood-gates and Sluices , — While embanking shuts out the 
flood- water from flowing over the adjacent lands, it also pre- 
vents the drainage from these low lands finding access to the 
main water-course. Provision can be made for this by cutting 
an interior drain, running parallel with the bank and dis- 
charging lower down the stream. If, however, the floods only 
occur at long intervals and last a short time, the low-land 
drains which enter the main stream may be protected by 
sluices with fixed or self-acting doors. The latter would close 
by the action of the water as soon as the level outside became 
greater than that inside, and open again for the emission of 
the inland water as soon as the flood had passed off. By 
a judicious management of these sluices the land behind the 
banks can be kept well drained. If the sluices have fixed doors, 
the person under whose care they are placed, as soon as a 
heavy rain comes, ought, in anticipation of a flood, to open the 
door and empty the drain, which would then become a reservoir 
to receive and hold the water percolating from the rain on the 
lowland until the height of the flood had sufficiently subsided to* 
allow of the doors being opened. The best form of sluice has 
a double set of doors, the one self-acting, and the other so fixed 
as to regulate at pleasure the height of the water in the drains. 
The engraving (Fig. 3, p. 30) represents one of these sluices 
with a four-feet opening and self-acting tankard-lid door, with 
drawrdoor behind. 

In tributary streams, self-acting doors, shutting against the 
river into which they drain, are often very beneficial in prevent- 
ing the backing-up of the water in heavy floods. By their use 
many miles of embankment may be saved. Even where em- 
bankments eS:ist, the erection of doors saves great pressure and 
the consequent risk of a breach, a contingency from which no 
banks are free. Some settlement, or weak place in construction, 
or burrow made by mole, rat, or rabbit, which may have been in 
existence for years unknown, is finally discovered by a 'flood a 



30 


Arterial Drainage 


SI 


few inches higher than usual- The water first tiickles through, 
the hole gradually enlarges, until, without warning or time for 

Fig. B.—i:ievationand S^tion of Sluice with Kts^and 

level IS inundated, 
and crops and pro- 
perty destroyed to the 
value of many thou- 
sands of pounds. 

In streams dis- 
charging into tidal 
rivers, or on the sea 
shore, doors are ne- 
cessary as a protect- 
ion against the tides. 
The situation of the 
outfall in such eases 
should be chosen 
where the set of the 
tide is on a concave ' 
shore, and where, con- 
sequently, the water 
is always deepest and 
the outlet the least 
likely to be blocked 
by shoals in dry 
weather. The cill of 
the sluice should be 
placed below the 
lever of low-water of 
spring tides, the ex- 
act distance being a 
matter of controversy, 
but two feet may be 
taken as a safe dis- 
tance. 
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The simplest form of sluice consists of a wooden tunnel 
made of four S-inoh planks nailed together, with a door or 
clapper at the outer end hung at the top with crooks and 
bands, and falling over the opening of the trunk of dis- 
cbaige. The door is kept closed as the tidal water rises and 
presses against it. Cast-iron flanged pipes, bedded in concrete, 
hqit^ tc^ether, with a strip of vulcanis^ india-rubber between 
^teer. femges, make a more durable sluice. The door ought to 
smooth^ and have a strip of gun-metal inserted in the 
face of the frame against which it shuts. The rod on which 
the door hangs should also be of gun-metal, otherwise it is liable 
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to become fast with corrosion, caused bj the salt water. Larger 
sluices are built of brick. When the openings do not exceed 
from 2 to 4 feet in diameter, a single door hung from the top 
with crooks and bands, and inclined at a slight angle from the 
vertical, technically called a tankard-lid door,” is used. For 
larger openings the doors are hung vertically, and swing on pins 
working in a socket at the bottom, and with a collar and strap 
at the top. They vary in size from a single door for a four-feet 
culvert to the large double doors used on tidal streams in the 
Fens, with opening's of 20 feet, and from 20 to 30 feet in height, 
A further description of these large sluices, however intei'esting, 
would be foreign to the purpose of this paper. 

Deainage of Low-eying Land. 

Raising Water from Low Levels ^ — When the land to be * 
drained lies below the ordinary flood-level of the outfall stream, 
mechanical means must be adopted to ensure efficient drainage. 
Originally this was accomplished by wind-engines and scoop- 
wheels. Windmills have been extensively used in Holland for 
drainage purposes, where the practice was to employ one mill 
with sweeps from 80 to 90 feet in diameter for every 1250 acres 
drained. These mills work about sixty days in the year on an 
average,* But these engines, not being made on improved 
scientific principles, do not yield the same amount of work as 
those of modern -construction- The Dutch engineers introduced 
them into the Fens of Lincoln and Cambridge, and many 
instances may yet be found in these counties of wind-engines 
draining large tracts of land. The high state of cultivation 
practised in the Fens has rendered efficient drainage of so much 
importance that the uncertainty of the wind has caused it to 
be almost entirely superseded by steam, and the scoop-wheel 
also is gradually giving place to the centrifugal pump. It is 
doubtful whether in thus entirely abandoning the power qi the 
wind a wise course has been pursued, and whether the better 
and more economical plan would not have been to have supple- 
mented the wind with steam, using the latter only when the windt 
failed. There are many bogs and tracts of pasture land which 
would not bear the expense of steam-power, but which could be 
sufficiently drained by small wind-engines^ and scoop- wheels, 

The scoop-wheel is the simplest form of pump, and well 
adapted for the drainage of small areas, as it can b© worked 
either by wincL, horse-power, an ordinary locomotive, or a fixed 
engine. It consists of a wheel, not unlike the paddle-wheel of a 

* Buraell^s * Hydraulic Engineering.’ Weale’s Senas, 1858, 
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steamer, revolving in a trough with a self-acting door at the end 
towards the stream into which the water is lifted, which door closes 
directly the wheel ceases working. The wheel beats or carries 
the water on the ladles or floats from the lower to the upper side. 
The lift, or height which the water is raised, and the quantity 
lifted depend on the diameter of the wheel, the width of the 
floats, and the number of revolutions in a giveti time. A series 
of articles describing scoop-wheels, both theoretically and practi- 
cally, will be found in ‘ Engineering ’ for the y^ar 1870, vol. ix. 
The illustration, Fig. 4, is a plan and elevation showing the 

Tig, 4 . — JBJlevation and JPlan of Scoop-wheel, with Shuttle for regulat ing. 

Water to iL 




wheel and the trough in which it works. These wheels vary in 
csipacity from the size sufficient to drain a small tract of 50 or 
100 acres to the immense wheels used in the drainage of many 
thousand acres of Fen land. The drainage of Deeping Fen, in 
Lincolnshire, containing 25,000 acres, is effected by two of these 
wheels worked by powerful steam-engines. The larger wheel is 
*80 feet in diameter and 28 feet wide, and the two are capable 
of lifting 300 tons of water a minute, the lift or head of water 
against which the wheels work being sometimes as much as 
% feet. The drainage of the East Fen, in the same cotinty, 
cont^ning about 30,000 acres, on the other hand, is effected by 
two 'Appdid centrifugal pumps worked by high-prea^stire con- 
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clensing-engines. The fans of the pump are 7 feet in diameter. 
The lift is 5 feet, and with this head the two pumps can dis- 
charge 700 tons of water a minute.* 

The defect of the scoop-wheel is that it cannot adapt itself to 
variations in the level of the water in flood times, either on the 
deliverj or inlet side. It cannot be driven beyond a certain 
speed, and if deeply immersed in water it does very bad duty. 
It is much more cumbrous than a centrifugal pump, and conse- 
quently requires more expensive foundations. The relative pro- 
portions of a scoop-wheel and a pump to deliver water, say with an 
11-feet lift and engine of 14 horse-power, would be as follow : 
diameter of scoop-wheel 40 feet, width 18 inches, number of 
revolutions 4J. Diameter of pump 3 feet 4 inches, width 8f 
inches, number of revolutions 180. Centrifugal pumps employ 
advantageously the whole power of the engine ; as the lift de- 
creases, so the quantity of water discharged increases, and that 
in an automatic manner, without any sensible alteration in the 
speed of the engine, and without any care on the part of the 
attendant. It is found in practice that centrifugal pumps do keep 
the land clear with less horse-power, and therefore less fuel per 
acre, than scoop-wheels. In a comparative trial in six districts 
drained by pumps and scoop- wheels respectively, the area drained 
ranged in the case of pumps, from 1000 to 1228, and in the case 
of scoop- wheels from 600 to 830 only per unit of power em- 
ployed.! The illustration (Fig. 5,p. 34) shows a pump and engine 
attached to an iron cylinder, as manufactured by Messrs. Eastons 
and Anderson, and peculiarly well adapted for fixing in peat 
soils, where it is difficult to secure a good foundation without 
great expense. 

At a rough calculation, it may be assumed that for the drainage 
of fens or low-lying districts, from 1 to 1^ horse- power will 
be required for every 100 acres where the lift does not exceed 
10 feet. 

Dumb Wells . — Where the nature of the subsoil is of a porous 
and absorbent character, as chalk, limestone, or some sort of 
sandstone, the quantity of water discharged in flood times may 
be regulated by dumb wells sunk into the porous strata- By 
means of these shafts the capacity and cost of new arterial 
drains may be reduced, and flooding prevented without altering 
existing water-courses. In the illustration, Fig. 1, p. 11, a shaft 
sunk through the impermeable strata, between the letters B 

‘History of the B'eus of South Lincolnshire/ By W. H. \Vheeler, O.H. 
Simpkins and Oo., 1868. ‘ Trans. Instit. Civil Engineers,’ vol. xxxiii- ; Engineer- 
ing, Sept. 18 and 25, 1869. 

t Paper by J. M. Heathoote, Esq., in the ‘Cambridge Independent Press/ 
ISTov. 24, 1877. 
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!Fig* 5 - — Cenirifttgal JPump Dngine and Iron Cylinder » 



Scale: 8 feet to an inch. 


and H, would let the water down to the porous strata below, 
and lessen the quantity falling into the water-course at H. 
An instance is given by Mr. Homersham, in which the chalk was 
covered with clay 18 feet in thickness, and effective drainage 
obtained by sinking dumb wells through the clay and filling 
them with flint stones. The rain, instead of flowing off bj' 
surface channels into the rivers and causing floods, was ab- 
sorbed into the chalk, and escaped underground to the sea.^ On 
Lord Dillon’s estate in Oxfordshire, Mr, Bailey Denton brought 
the draina.ge of several hundred acres to a shaft 3 feet in diameter, 
sunk from 20 to 30 feet into the oolite, and thus disposed of the 
whole of the water.f The basin of the Colne, a tributary of the 
Thames, has no outlet for flood waters excepting by swallows,” 
the soil of the district being drift clay, gravels, sands, with chalk 
beneath at considerable depths, the beds of. which dip away from 
the valley 4 In the oolitic limestone the waters from ditches may 
1^ frequently seen, whm running a full stream from 18 inches 
to 2 feet deep, to disappear from the surface and be absorbed by 
swsdiow holes, 

— The consideration of the improvement of main out- . 

* * laatit. Civil lEagineers/ vol. xxii., " On the Upper Thames/* 

t Uenton,* Evidence, House of Ijords* dommittee on Oonserv^oy Boards,* 

1877 ; 2471, 2473. % Beardmore*s * Manual of Hydrdogy/ 
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fall channels for brooks and water-courses, and without which 
all other works must prove abortive, is beyond the scope of this 
article, the works being of so comprehensive a character, as only 
to be dealt with by a properly constituted Conservancy Board 
under the guidance of a qualified engineer. There are, how- 
ever, many small streams and outfall drainages which discharge 
into estuaries or on the sea coast, the improvement of which 
is essential for the proper maintenance of the system of drainage 
to which they afford an outlet. These streams often have to 
find their way to the main channel through a long foreshore 
of alluvial deposit, and are diverted from their course and im- 
peded in their flow by the action of the tides'^ and by the de- 
posits washed into them. They are generally so wide and 
:shallow that the outflowing water has not sufficient power to 
maintain a free course. The remedy is to concentrate the whole 
force of the outflowing stream in a narrow and deep channel. 
This is sometimes done with stakes and boarding, or by stones 
and clay. The Dutch and American engineers use faggots and 
brushwood made into mattrasses,” secured in their places by 
piles, and sunk by being weighted with stones ; and by this means 
they train and regulate currents of very considerable velocity,* 
A very effective yet simple and economical plan has been adopted 
in training the Fen rivers discharging into the Wash, and is 
equally applicable to creeks and sniall outfalls. The training 
walls are constructed of faggots or fascines, made of thorns cut 
from the hedges, bedded in clay. The fascines are about 6 feet 
in length, including the long legs or projecting branches, and 3 
feet in girth, the butt-ends of the thorns being all placed one 
■way and tied together with tarred string. They are placed 
along the side of the intended channel in a single or any greater 
number of rows, according to the depth and force of the current 
to be dealt with, and covered with a layer of about 6 inches of 
•clay, the process being repeated, layer after layer, until the surface 
of the foreshore is reached, the usual height in the large rivers 
being half-tide level. If properly laid, training walls thus con- 
structed may be placed in a channel with 20 feet in depth at 
low-water, and will resist the force of both ebb and flood-tides, 
and form a permanent and lasting barrier where stone would 
be wash^ away. The cost of 'this work is about 1^. Bd. per 
cubic yard. A full description of this process, in connection 
with the training of the outfall of tidal rivers and the reclama- 
tion of the foreshore, will be found in the * Transactions of the 
Institution of Civil Engineers. ’f 


* of Fascines ia Holland ” ‘Trans- Instit. Civil Endears, vol. xlL 
t Wheeler on Work and Eeolamation/ vol. xlvi. 
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Arterial Drainage 
Flooding. 

In providing for any new system of drainage^ although the 
primary motive may he to void the surplus rainfall from the 
land as quickly as possible, yet other considerations should be 
taken into account and the fact not lost sight of, that the modern 
system of drainage has a tendency to bring about droughts in 
summer, the effect of which may be as disfastrous as floods in 
winter. The point to be gained is the proper control and regu- 
lation of the water arising from the rainfall, and so to devise 
schemes of improvement as to have thorough mastery over both 
discharge and storage, verifying the old adage that water^~ 
good servant but a bad master.’^ ^here are districts where flot^® ^ 
if not allowed to remain too long on the land, do absolute 
to grass, by depositing on it matter of a fertilising nature wash©? , 
from calcareous and marly soils. In the same watershed ther^ 
may be streams the water from which, having passed over fer- 
ruginous and siliceous soils, does great damage ; the grit, in 
the latter case, deposited on the leaf of the grass, purging and 
otherwise injuriously affecting the cattle that feed on it.* An 
instance of this occurs in the valley of the Hampshire Stour, as 
described by Lord Malmesbury in his evidence before the House 
of Lords^ Committee on Floods, where his Lordship is reported 
as stating that on the Stour the farmers want five or six floods 
in the year, a fine marly warp, which is very enriching, being 
brought down by the water and deposited. The water flowing 
from the New Forest by another stream in the same district is 
impregnated with a great deal of chalybeate matter, which is very 
pernicious, and does a great deal of harm to the meadows. If 
floods were done away with on the Stour, the deterioration of the 
land would be immense. The flooded meadows let at 3Z. an 
acre ; whereas those higher up the stream, which are not flooded,, 
let for only 15^. an acre.f 

The Clerk to the Thames Valley Drainage Commissioners,. 
Mr. Hawkins, in his evidence before the same Committee also 
stated,^ that there would be the greatest opposition in the 
Thames Valley if the people thought that the floods on the grass- 
lands were to be entirely stopped in winter. They are very 
valuable as long as the water can go on and ojST, and not be left 
lying on the land and spoiling the grass. In his opinion the 
object of any legislation should be to regulate the floods, and to 
pass them off instead of letting them lie on the land. Mr. Bailey 


*** ‘Beport and Evidence of Committee, House of Lords* Conservancy Boards/' 
Bcssion 1877 ; Evidence, Taunton, Q. 2206; Denton, QQ. 2418, 2421, 2422, 2425 ^ 
Lowndes, Q, 2537- 

t Jdejw, Q. 2582 et seq» * X Idenrif Q. 2749- 
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Denton also gave evidence to tlie effect that, in his opinion, a 
flood passing over the surface of meadow land quickly does 
^ood (unless it be impregnated with injurious substances), but 
if it is detained for days great injury results. On being ques- 
tioned, however, as to whether, striking a balance of advantages 
and disadvantages, he would rather have a flood on meadow 
land or have it altogether excluded, he replied, Decidedly ex- 
cluded, that which a man cannot he master of is generally an eml^ 

Regulation of Water . — Flood regulators may be either natural 
or artificial. The former exist where the subsoil is of a porous 
and absorbent character, and where the strata are so arranged that 
the water received into and stored up in the pores of the soil 
and the clefts and seams of the chalk or stone is given out again 
gradually in the form of springs within its own watershed. 
These reservoirs are the most valuable of all regulators for water 
supply, as a perennial flow of wholesome water is kept up in the 
stream even in the driest summers. The supply from this source 
might be materially increased by the formation of the swallow 
holes ” or dumb wells, already described, and the water thus pre- 
served to its own proper district in the wet season instead of being 
allowed to flow away to sea. In many districts there are lakes 
which perform the part of flood regulators ; the outlet not being 
of sufficient capacity to discharge the water poured into it during 
heavy rains from the hill or mountain streams, it becomes stored 
up for the supply of the rest of the year. In the drainage of 
the Kilbeggan district, in Ireland, the flood waters of a large 
portion of the catchment basin were taken to Loch Ennell, and 
only delivered out by degrees, thus giving a command over the 
floods of the district to facilitate the drainage and supply the 
mill-power.* The Lakes of Cumberland and Westmoreland act as 
valuable regulators of the exceptionally heavy fa,lls of rain which 
occur in that district, and many other instances could be cited. 
On the smaller brooks and water-courses valuable storage for the 
water supply of farmsteads and villages could be provided by 
the formation, of large ponds or artificial lakes on the higher 
part of the stream. These, while acting as valuable reservoirs 
ibr the summer supply, might be made an ornamental feature 
in a park ; but, where this is not practicable, they would pay an 
ample rent for the ground occupied. 

However valuable lakes and reservoirs may be as regulators of 
small streams, it is an utterly fallacious idea to suppose that the 
floods of such rivers as the Thames could be preveided by any 
artificial system of storage : a remedy often proposed by those 
who have not paid sufficient attention to this subject. ’ It has 

*** Beport : BrainagQ of Lands (Ireland), House of Lords, 1852. 
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been calculated that to provide storage for the water flowing off 
the drainage ground of the Thames above Hampton from a fall of 
three inches of rain, would require a reservoir capable of holding 
more than one hundred and sixty thousand million gallons, and 
that its construction would entail an expenditure of 15,000, OOOZ.^ 
This plan of dealing with floods was tried by the Dutch en- 
gineers. In the original scheme laid out by them for the drainage 
of the Fens on the east coast, the banks which enclosed the rivers 
were placed at great distances apart, in some instances as much 
as a mile, the intervening spaces being left to receive the water 
coming down from the high lands in great floods, and to store the 
excess beyond what the river could take until the flood abated. 
These spaces are called “ washes,” and form very valuable pas- 
turage in summer. On the Nene, immediately below Peter- 
borough, the wash-lands are 12 miles in length and half a mile 
broad, the level of the land being about that of the ordinary 
winter flow. The space occupied represents about 1 per cent, 
of the area which drains into it. In floods, these washes are 
filled to a depth of from 5 to 7 feet, the latter quantity repre- 
senting about 1 inch of rainfall from the drainage area; and 
yet, with this provision, the Nene is found utterly inadequate 
to the discharge of the rainfall in wet seasons. The floods 
along its valley are matters of notoriety, the water held in these 
washes forming only a very small proportion of the quantity 
which ought to ‘flow doum the river.f 

The regulation of streams the fall of which is too rapid may 
also be effected by canalising them, dividing the channel into 
sections, embanking the sides and fixing weirs or floodgates. 
This system is carried out wherever the water is made available 
for mill-power, and may be made of great advantag<^ where 
irrigation is used, or where the practice prevails of keeping the 
ditchej^ dividing the fields full of water to within a certain dis- 
tance of the surface. There can be no doubt that however 
important thproiigh drainage of the soil is for the prevention of 
evaporation from the surface during winter, in light porous soils 
and pasture^ifields an equal advantage may he gained by main- 
taining the water4evel in summer at suqh a distance below the 
surface as not to be too deep to permit the water to rise up to 
the roots By capillary action. This can be effected by keeping 
the water in the «|itch^i mad sl^eams during the summer, which 
may tjien serve not only as reservoirs, but 

also^as fences, tn flie Fens this is ifniversally the practice. In 
.main drains, where pol: used for navigation, water from 



Evaporation,*' ‘Trans. Instit. Civil Engineers,* voL xlv. 
‘Tisrs. instit. Civil Engineers/ vol, siv. , : 
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5 to 6 feet in depth is always maintained, the surface being from 
4 to 5 feet below the ordinary level of the land. From these 
main-drains and the high-land streams which discharge into 
them the ditches are always kept filled ; in the peat soils to 
within 2 feet of the surface, and in silty soils from 2-^ feet to 
3 feet. Thus, by the rapid removal of surplus rainfall in winter 
and a due supply of water in summer, soils which once were only 
a refuge for moorfowl are now made to grow splendid crops of 
wheat and root^, and yield a rent of more than 3Z. an acre. 

The large crops of grass obtained from irrigated meadows, 
and the heavy rents paid for such land, tend further to show 
that water-supply is as valuable as drainage, and that it is the 
regulation of the supply that should be the guide in all schemes 
for the improvement of water-courses. 

Domestic Wateb Supply. 

Water for domestic and agricultural purposes is becoming a 
paramount necessity, both as a matter of economy and as an 
essential to health. The increasing vigilance of sanitary autho- 
rities will eventually compel every landowner to provide a proper 
supply for his cottages, and the high price and scarcity of labour 
will make it more economical to pay the interest on the money 
required to store or provide an adequate quantity of water, than 
to have to fetch it with a cart and horse a considerable distance 
from the nearest source of supply. The facility for carrying out 
works of water-supply has been increased by the Act passed last 
Session enabling land-owners to charge their estates with the 
cost of the necessary works for storage. 

There is no difficulty as to the sufficiency of water — ^it is 
simply the means of storing and preventing waste that are 
wanted — sufficient rain falls even in the driest districts of this 
country to supply all the wants of the inhabitants. The quantity 
used in a house varies considerably, depending a great deal on 
the facility with which it is obtained. In cottages where the water 
has to be fetched from the village well, 2 gallons a day for ea<dt 
inmate will be the most that is used. If an abundant supply is 
provided close to the house, the quantity used will rise to 5 gal- 
lons a head, or say 25 gallons per day on an average to each 
cottage. A small farmhouse, where there are neither baths nor 
watei>clo$ets, will require about the same quantity pet inmate. 
For the larger class of farmhouses, for vicarages, arid for mah^ 
sions, 20 gallons per day for each inmate should be provided. 
In towns the quantity supplied varies from 10 gallons per head, 
where good management prevails^ to 50 gaUoUsy Where great 
waste takes place. This includes all water required for watering 
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streets and for manufacturing purposes. The minimum require- 
ments of a farmstead of 100 acres would probably be as follows; — 

The farmhouse containing on an average six inmates Gallon!?, 
at 5 gallons each ...... 30 

For the stack-yard and cattle-sheds . . .50 

A labourer’s cottage containing five inhabitants . 10 

To this must be added the water required for feeding the 
steam threshing-engine, and for watering the stopk in the yards 
in winter, which would require about 20,000 gallons more. 
The house would thus require 10,950 gallons, the farmstead 
38,250 gallons, and the cottage 3650. A careful storing of all the 
rain which falls on the roofs of the buildings, allowing the rain- 
fall to be 22 inches in the year, and the farmhouse and out- 
buildings to cover 1000 squai'e feet of ground, would yield 11,419 
gallons, or a little more than 31 gallons a day. The farm- 
buildings and sheds would cover about 3500 square feet,, and 
collect 39,965 gallons, equal to a supply of 110 gallons per day; 
and the cottage, with 500 square feet, would yield 6700 gallons, 
equal to 15^ gallons per day. The tanks to hold this should be so 
proportion^ as to be large enough to hold the winter supply, and 
allow for replenishment by thunderstorms and ordinary showers ; 
a capacity equal to about 2 gallons for every square foot of roof 
will, on an average, be found sufficient. In some villages the 
water off the roof of the church and school-houses has been col- 
lected in a large tank for the use of the inhabitants, and Been 
found of the greatest convenience, saving many a weary drag to 
the village pond. An ordinary village church would cover stbout 
7000 square feet, and the school 1000 more, and these together 
would yield 91,356 gallons in the course of the year, equal to a 
daily supply of 250 gallons. 

Meservoirs^ Storage^ and Village Supply . — If the cottages and 
farmsteads, instead of being isolated, lie compactly in a village 
street, a more effective and probably more economical plan will 
be to provide one large storage reservoir, with supply pipes to 
the village, and “ stand-pipes ” or separate services to the houses. 
Where there is a constant spring or stream of pure water above 
the village, the process is extremely simple, but where these 
means are not available, storage must be resorted to. As a 
matter of economy, where there is a constant fall and no pressure 
on the pipes, glazed stoneware pipes, having Stanford’s patent 
sockets and joints, may be used; but where there is any pres- 
sure, or where the pipes are laid at any great depth below the 
ground, iron is the only satisfactory material. 

The supply from the gathering ground for feeding thiiS reser- 
voir must be calculated on the result of the driest years and the 



41 


and the Storage of Water, 

storage room adapted for tlie same period. On the eastern side 
of England, Mr. Hawkesley states that periods have occurred 
where, in dry seasons, 250 days have elapsed from the first 
lowering of the water in the reservoirs to the commencement of 
its re-elevation.^ Speaking generally, storage for 150 to 180 
days will be found sufficient. The quantity of rain to be 
depended on in dry seasons may be ascertained by finding the 
average fall of the district and deducting one-sixth, the result 
almost as an invariable rule giving the available rainfall of three 
consecutive minimum years. Taking, as before, 22 inches as the 
average rainfall, the quantity to be relied on would be 16 inches. 
From this must be deducted the loss from evaporation and 
absorption by vegetation, &c., which varies from 10 up to 18 
inches in extreme, cases. The mean may be taken at 14 inches, 
leaving only 2 inches to be stored. This rainfall on an acre of 
drained land will yield 45,229 gallons (7260 cubic feet). The 
superficial dimensions of the reservoir will depend on the supply 
required ; the depth, hotvever, ought not to be less than from 6 
to 7 feet, as with this depth there will be less loss from evapora- 
tion and the water will keep better. In retentive clay soils, it 
may be found sufficient merely to form the reservoir in the soil 
by excavation ; but where the strata are porous, the sides and 
bottom must be puddled, or lined with concrete or brickwork. 
In the latter case the excavation will not require to be carried 
the full depth of the reservoir, the walls being built partly above 
the surface and '^being backed up with the excavated material. 
A small village, with mansion, vicarage, gardens, stables, farm- 
steads, and cottages, would require about 2,000,000 gallons of 
water in the course of the year, and, allowing storage for 180 
days, would require a reservoir 7 feet deep and about 150 feet 
square, and a gathering ground of 50 acres. The cost of supply 
from such reservoirs to villages may be taken roughly at from 
20s. to 25^. a head of the population. Mr. Bailey Denton calcu- 
lates that 1 inch of rainfall on an acre would supply two and 
a-half persons with water for a year, at the rate of 25 gallons 
each.f At this rate, 120 acres would be required instead of 50. 

This outline of the requirements of village water-supply is 
sufficient to give a general idea of what is necessary. The special 
means to be adopted in any particular locality must depend upon 
the circumstances of the district : no scheme generally applicable 
can be laid down. 

A typical showing how easy it is for a private indi- 

vidual to carry out works of water-supply, will be found in the 


* Water Supply, Paisley/' ^ Traus. Instit. Civil Pugiuecrs/ vol. xxxi. 
t * Storage of Water.' By B. Beuton. Spou aud Oo., 1ST 4. 
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evidence given before the Floods Committee by Mr. G, G. 
Macturk.* This gentleman has executed works for the supply 
of a village of 800 people, and has found them remunerative and 
very acceptably received by the inhabitants. At a cost of 
lOOOZ. he has laid down about 3 miles of iron pipes, con- 
nected with a brick reservoir receiving its supply from a strong 
land-spring. From this main the cottages in the village and 
the farmhouses are supplied. There are altogether 120 tenants^ 
using the water, the charge varing from 55. a year for a cottage 
to 20^. for a farmhouse the total rental at present being 70/., 
sufficient to pay 5 per cent; and provide for a sinking fund. 
The pipes were laid along the roads, with the consent of the Si^- 
veyor of Highways, and the supply is not confined to Mr. MAc- 
turk’s own tenants. i 

Another illustration of the method of supplying large mJ||n- 
sions and of affording a complete protection against fire wilU 
be found in the description given by Mr. R. B. Grantham J 
before the Institute of British Architects, of the works designeJa 
by him at Somerley for the Earl of Normanton.t The , supply 
is obtained from a stream fed by strong springs from tn||e 
Bagshot sand and gravel. The water is collected in a service-^ 
tank, whence it descends to a pumping well and is forced to a 
high-level reservoir, 100 feet above, by a steam-engine, which 
is also used for sawing timber and other purposes. The reser- 
voir is upwards of 2 miles distant, is built of concrete, and is 
capable of holding 150,000 gallons ; and the bottom is 7 feet 
above the tops of the roofs of the mansion. The main pipes 
from the reservoir are of iron, 6 inches in diameter. From the 
main are laid service-pipes to the house, flower- and kitcAten- 
gardens, stables, laundry, and cottages. Hydrants ere attadhed 
to the house-service, and the whole forms a mo^fft elaborate and 
complete system of domestic supply and fire-service for the 
prcitaction of every part of the house, which contains valuable 
collections o£ statuary, paintings^ '&c. The total cost of the 
whole service of pipes and reservoir, hut exclusive of the engine, 
which exerts about 4 horse-power when pumping, was 2000/., 
and the annual cost about 40/. 

this case: the valuable nature of the property to be protected 
renfeted an effective fire-service necessary, which added very 
materiafiy to tfie cost.. A simpler case^ which will be repre- 
sentative oFthe requirements of a much larger class of houses and 
homesteads, will be found in the neighbourhood of Grantham. 
The premises cOnsist of a large farmhouse, farm-buildings, and 

‘ K^rt 6ii Coni^yancy Boards, House of Xiords/ 1877; Q. 2143 
t on the ‘Water Supply of CJouutry Mlausious/ Staofora aUd 

€6., 1874, 
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stock-yards ; with stables for nag-horses and hunters ; cottages 
for grooms, foremen, &c. The supply is derived from a well sunk 
about 160 feet into the oolitic limestone, and the pumps are 
worked by a small wind-engine, with self-regulating sails fixed 
on a skeleton frame over the well* The water is forced into two 
wrought-iron tanks ; one on the top of the house for the domestic 
supply, and the other on the roof of one of the farm-buildings 
for the cattle-yard, stables, and cottages. The tanks are large 
enough to hold three or four days’ supply, to allow for times when 
the wind is too still to work the engine. There is also provision 
for working the pumps by hand-labour, in case of failure of the 
motive power. The cost of the wind-engine, fixed complete, was 
45/. The cost of* the pumps and tanks, being fixed at different 
times, is not exactly known, but the cost of the whole supply, 
complete, may be taken at about 100/. 

These illustrations are sufficient to indicate the economy and 
ease with which water may be supplied to villages and mansions. 
Where the source of supply flows at an elevation above the 
locality to be supplied, the force of gravity is sufficient to 
move the water through the pipes. When, however, it has to 
be lifted, it may be accomplished by one of the many machines 
"which exist, each being more or less efficient according to the 
quantity of water at command and the fall to be obtained. 

Kngines for Raising Water . — The simplest form of machine 
is the Shadoof,” which was used by the Ancient Egyptians 
for lifting the water from shallow wells or from the liver for 
irrigation and water-supply, illustrations of which may be found 
on many of the ancient monuments. The use of the pole and 
bucket is still common, not only in Egypt but in many parts 
of Europe, for raising water from wells. The Water-wheel was 
not unknown to the Egyptians, though it does not appear to 
have been used very generally, this and the hydraulic screw 
having been probably of later introduction.* The shadoof 
consists simply of a pole working on an axis. The pole is 
weighted at one end and a bucket is attached to the other. The 
iEustration (Fig. 6, p. 44) shows the method of raising the water 
from the river by a series of steps. 

The simple contrivances used for working saw-mills and other 
machinery in^ hilly districts, where a wooden trough carried on 
tr^sels brings the water from the neighbouring stream tiq the top 
of a large wheel; with buckets formed on the periphery, shows 
how ready the ^mechanic is to take advantage of all available 
resources for working his business in preference to employing 
that most expensive and troublesome of all motive power- — 

* * The Ancient Egyptians/ By Wilkinson. Murray, 1S74. 



liuinan labour. Generally these water-wheels have beeiiSfitt^cl 
up more with regard to simplicity and economy of cost than 
to an effective use of the motive power. Where water is 
plentiful, this may not be a consideration. A turbine will, 
however, be found a more compact and effective machine, 
and it has been extensively adopted on the Continent, but much 
less patronised in England than it deserves. The turbine is a 
water-wheel, having generally a vertical axis, to which motion 
is imparted by a column of water entering at the centre and 
passing off at the circumference. It can be worked at either 
high or low pressure. In the former case it is driven by a small 
body of water having a high fall, and therefore suitable for erec- 
tion in hilly districts where the supply of water is small and vari- 
able, and facilities’ exist for the construction of reservoirs ; the 
latter kind of machine is adapted for a large body of water having 
a low fall, in some cases not more than 9 inches.^ Turbines 
require very little masonry in fixing, and can he worked with a 
useful effect of froin 75 to 80 per cent. The illustration (Fig. 7) 
Shows one of Messrs. J. and H. Gwynne^s horizontal turbines, 
fixed for working a set of pumps or other machinery. 

1;, a Ml description of these machines, see * Spon’s EngineerinK ^Dictionary/ 

Turbine.’’ 
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Fig. 7 . — SchieWs Turhine. 



The Ram is a simple and beautiful instrument in frequent 
use for raising water from a stream for the supply of mansions 
and gardens. It requires very little fixing and occupies only 
a small space. It supplies at once the motive power and the 
pump, without the aid of any other force than that produced 
by the momentum or moving force of a part of the water to be 
raised. So great is this effect, that a moving column of water 
will overcome and move another column 30 times the height 
of the waterfall by which it is raised, with a waste of only from 
30 to 40 per cent, of the actual power of the water employed. 
For example, with a fall of 5 feet, 7 gallons of water only will 
be required in the best form of ram for every gallon raised 25 
feet ; or, with a 10-feet fall, 14 gallons will be required to raise 
i gallon to a height of 100 feet above the ram ; and so in like 
proportion as the fall or rise is increased or diminished. These 
machines will go on working night and day without attention, are 
simple in construction, and seldom get out of order. To estimate 
the quantity of water that a ram will raise from a stream, it is 
necessary to multiply the number of gallons of water available 
from the stream per minute by the height in feet through which 
the water fells before it acts on the machine, and by *70, to allow 
for loss in v^orking the ram ; then to divide the product by the 
height in feet to which the water has to he raised, and the result 
will be the number of gallons which the ram will raise per 
minute. The illustration (Fig. 8, p. 46) gives a section of the ram, 
showing the working parts. The water, escaping through the 
supply-pipe with a velocity due to the height of the fall, forces 
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the larger ball out of its muzzle, and raises it to the orifice, which 

it immediately stops. 
The momentum of 
the water raises the 
ipther valve, and the 
£0]cce of the water, 
cosppressing the air, 
is driven up the sup- 
ply-^ipe. The hall 
soon \loses the ve- 
locity lamparted to it, 
and descends by its 
own wei^t, when 
the same process is 

again repea 

fun deseriptiofe of 
the different kindX^^ 
ram will be found nn 
Tomlinson’s ‘Cycle-' 
peedia,’* under the ar- 
ticle ‘‘ Hydrostatics.” 

There are many cases, however, where the supply can only 
be obtained from a reservoir or water-course situated at a lower 
level than the locality to be supplied, and without sufficient 
fall to work an hydraulic engine. In this case the most 
effective power is steam ; but unless this can he used in conjunc-' 
tion with other works, as in the case quoted above, the cost is 
too great for such supplies as are here treated of. Wind, how- 
ever, supplies a cheap and, although at times intermittent, a 
fairly effective motive power, costing nothing in the way of 
fuel and little in the way of attention. Small wind-engines, fixed 
either on the top of the highest farm-building or on skeleton 
frames of wood, are coming to be very extensively used for 
pum|ring, and for working chaff-cutting machines and mills for 
grinding meaL In America they are much more extensively 
used than in England, and a full description of the American 
wind-engines, with illustrations, will be found in the last volume 
of the ‘ Journal’ at page BT.f In the Colonies, and 'in India 
also, great numbers are in use for supplying water to the tanks 
at the railway stations. In Australia, where drought prevails 
for many months in the summer, and where manual labour is 
exceedingly expensive, the water used for the vineyards^ for 
agricultural purposes, and for the large horse, sheep^ and cattle 


Fig. 8 . — The Egdratilie 




l’s ‘ Oyelopsedia of Arts md Maaafaotosrs/ Virtue and 

JEtoyal Agricultural Society,* Second Series, vol. xxfii*, X$77. 
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runs, is all raised bj wind-mills from wells averaging about 
38 feet deep. 

Wind-engines with self-regulating circular sails, so con- 
structed as to be secure in a storm, are made of all sizes. One 
with sail 6 feet in diameter is capable of working a pump of 
IJ^-inch bore. A sail 15 feet in diameter is equal to about 
1-horse-power, and costs 50L Gearing and a shaft for horse or 
ponj to supplement the wind maj be worked in connection with 
these engines, but this is unnecessary where a tank or reservoir 
can be provided of sufficient capacity to hold three or four days’ 
supply. The illustration (Fig- 9) shows one of Warner and 


Fig. 9. — Warner*s JPatent Windmill^ with Annular Sails^ JPumps and 

Sorse Gear. 
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Co.’s patent windmills, with annular sails fixed fo workings 
a set of pumps, and with horse-gear attached. 

Wind-engines with four or five arms and cloth sails are very 
inexpensive, and much more simple in construction thaa those 
with annular sails, and will be found in frequent use in brick- 
yards for working a pump for emptying the brick-pit in yinter 
time. If made with self-regulating wind-gear and patent wooden 
sails, they are more costly, but very effective little macli|nes, 
applicable to a great variety of purposes. The next illustration 

g ^ig. 10) shows one of these engines, as supplied by Messrs, 
wen and Co., for working a pump from a deep well. 

Where the supply is not required at a great elevation, asl for 
example, for a small railway station or farm -yard, the tanks are 
frequently constructed of wrought iron, and placed on the to p of 
the framing or tower carrying the sails. Such a tank couh 1 be 
made to hold about 1200 gallons. ' . 

The pressure of the wind acting on any surface, express^ d in 
pounds on one square foot, is equal to the square of the velocity 
of the wind in miles per hour, multiplied by *0049. 

. The following table gives approximately the velocity >«|nd 
force of the wind, and the corresponding numbers of the Beaufoi^t 
Scale used to denote its force by sailors and in the daily weather\^ 
reports in the newspapers. 


Miles per 
Hour. 

Force on one 
Square Foot. 

CoiTfcspOEding 
figure of 
Beaufort Scale. 


1 


0 

Calm. 

5 

2 02, 

1 

Hardly perceptible. 

10 


2 

Light breeze. 

W 

2 lbs. 

3 

Good steady breeze. 

30 

i 

4to6 

High wind. 

40 

8 „ ! 

7 

Gale. 

50 

12 „ 

8 

Storm. 

60 

18 „ 

9 

Heavy storm. 

70 

24 „ 

10 

Hurricane. 

80 I 

32 „ 

11 

Hurricane. 

100 

ao „ 

12 

Tearing up trees, &c. 


It has been found practically that a wind moving with a force 
of less than 10 miles an hour is not able to insure the working 
of a corn-mill ; when the velocity exceeds 20 milqs an hour it 
is necessary to furl the sails.* 

To find the power given off by a wind-engine, the area of the 
sails in square feet must be multiplied by the cube of the velocity 
of the wind in feet per second, and the product divided by* 

j „ 

* BomelFs, * Hydraulic Engineering ; “ Pneumatics.” ' Weale’s Series^ 
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1,080,000, tte result being the gross horse-power developed, from 
which must be deducted an allowance for friction depending on 

A V® 

the construction of the engine (H-P = 

i,UoU,UUU 


Quality of Water . — ^The quality of the water supplied is a 
matter of great importance. For all household purposes soft 
water is more economical and infinitely preferable to hard water. 
For drinking purposes, purity and freedom from animal con- 
tamination are essential. The quality of hardness in water is 
derived from the presence of mineral substances collected by the 
rain in its course over or through the earth. Of the hardening 
salts, carbonate of lime is the one most generally met with, and 
on the proportion of this salt in solution the standard of hard- 
ness is based. If 100,000 lbs. of water contain 1 lb. of carbonate 
of lime, or its equivalent of other salts, it is said to possess one 
degree of hardness. Each degree of hardness indicates the de- 
struction and waste of 12 lbs. of the best hard soap by 10,000 
gallons of the water when used for washing.f Rain-water fresh 
from the clouds is practically free from hardness. After it has 
once touched the earth it becomes impregnated with hardening 
salts, the number of degrees of hardness depending on the cha- 
racter of the water-bearing stratum through or over which it 
passes, and the length of time it is in contact with the soil. 
Water collected from the Igneous rocks contains from 0’8 to 5*9 
degrees of hardness ; next in order of softness come the waters 
from the Metamorphic, Cambrian, Silurian, and Devonian rocks, 
the Millstone Grit, London Clay and Bagshot Beds, which range 
from 0*4 to 32*5 degrees ; the New Red Sandstone waters average 
7*7 degrees; the Magnesian Limestones yield about 41^*2 ; the 
Lias 29 degrees : the Oolite and Chalk strata, which afford the 
most abundant and reliable sources of supply, yield waters gene- 
rally hard, hut the hardness is principally of a tenmorary cha- 
racter, which may he greatly reduced by boiling. The degrees 
of hardness of water flowing through the Chalk formation vary 
from 12®*4 to 38° and average 23*3 degrees. J - While there can 
be no question that soft water is preferable for washing purposes, 
yet opinions vary considerably as to its desirability for drinking, 
It is alleged that the health and physique of populations in 
hard-water districts is superior to that where soft water is 
provided. Dr. Lethehy gave it as his opinion, in his evidence 
before the Committee on Water Supply, that the best water 


* Holeswortlb’s * Pocket-Book Engineexin^ Formula/ Spon and Co. 
t * Sixth Beport of the Bxvers Pollution Commission* (Domestic Water 
Supply), 1874. 
t Ibid. 
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for a town supply was that which contained from 10° to 15° of 
hardness.* 

Filtration^ — Organic matters held in solution or suspension are 
highly injurious to health ; no more effective source of disease 
of the very worst type exists than water contaminated with 
animal refuse and sewage. No system of mechanical filtration 
will efiectually remove this. The Rivers Pollution Commis- 
sioners are even of opinion that the process of oxidation neces- 
sary to destroy the soluble organic matter present in polluted water 
is one of such extreme slowness, that the hitherto prevalent idea 
as to the purifying effect of running water is untrustworthy; 
and that there is no river in this country long enough to purify 
water thus contaminated sufficiently for drinking purposes. 
Fortunately, in the pores of an open soil oxidation goes on very 
rapidly, especially when assisted by growing vegetation, and it 
completely removes all noxious matter. 

Mineral matters held in suspension, although of an innocuous 
character, diminish the brightness of water and impart a repulsive 
appearance to it. Filtration through sand is therefore requisite 
where the supply is drawn jfrom brooks and water-courses. 
Slow filtration removes the suspended impurities and also assists 
in the oxidation and removal of organic matter in solution. 
The filter-beds generally in use are composed of sand and gravel, 
the amount varying according to the quality of the sand and of 
the water to be filtered, the average being about 2 feet of sand, 
6 inches of fine gravel, and 6 inches of coarse gravel. The 
beds are made in duplicate, to allow of one being cleans^ and 
oxidised while the other is in use. The gravel is only intro- 
duced to support the filtering medium, the sand, and to allow of 
the filtered water being drawn off without disturbing it. Below 
the filtering material the water drains off by means of perforated 
tubular pipes stretching across the beds and communicating with 
a central inclined channel. The head of water used to work the 
beds is generally about 2 feet, and the same depth of water is 
kept on the top of the sand. The filtration through sand should 
not proceed at a higher rate than 6 inches of descent per hour, 
and this will allow about 1 J square yard for every 1000 gallons 
filtered in 24 hours. - The sediment deposited on the surface of 
the sand requires to be scraped off frequently in summer time, 
and less often in winter. From a quarter to half an inch of 
sand is taken off each time with the sediment, the sand being 
replaced when the layer is reduced to 1 foot in thickness.t 


* ‘Water Supply of Cities and Towns*’ By W. HmaTb^r* Crosby Lockwood 
and Oo„ 1876, 

t * Waterworks for the supply of* Towns.’ By Hughes. Weale’s Series, 1859. 
‘ Water Supply of Cities and Towns/ By W. Huiabor- 

e.2 
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Water for Farm Purposes. 

Irrigation , — In addition to the use of water for drinking and 
cleansing purposes, it is exceedingly valuable for irrigating grass- 
land, the water meadows of Devonshire, Gloucestershire, Somer- 
setshire and other counties growing very large crops, and com- 
manding rents sufficient to pay ample interest on the cost of the 
works necessary for laying them out, storing the water, and 
regulating the supply. An example of successful drainage com- 
bined with embanking and irrigation is given in the Appendix 
to the ^ First Report of the Rivers Pollution Commissioners,^ ^ 
The Bampton and. Shilton inclosure contains 3000 acres, two- 
thirds of which were liable to be flooded, and nearly all were , 
without sufficient outfall for under-drainage. A great part of 
the meadow, previous to the drainage operations, had been 
under water for nine months, and the only vegetation to be seen 
on hundreds of acres was an occasional blade of sedge peeping 
through the brown scum left on the meadows by long-continued 
floods. The land was embanked from the Thames ; a new out- 
fall with the necessary tributary drains was cut ; the arable land 
was under-drained from 4 to 8 feet deep ; and a portion of the 
meadow irrigated by sluices from the Thames. The total cost 
of the inclosure, including several miles of roads, was under 
9000L About 5000i of this was expended in water-courses 
and embankments, and it was estimated by Mr. Bryan Wood, 
the valuer, that the value of the crops in one rainy season since 
the inclosure, were worth the whole of the 90004 more than they 
would have been if the land had not been improved. All the 
land sold since the inclosure realised more than double what 
it was worth before. 

The water of most large rivers is very fertilising, containing 
a great deal of rich alluvial warp and vegetable matter in sus- 
pension. Water off chalk soils also holds valuable fertilising j 
salts in solution. From mountainous districts the particles held \ 
in suspension are generally not of a fertilising character, and 
often do more harm than good. \ 

In India the magnificent works carried out by the previous ? 
rulers of that country in the construction of canals, reservoirs, 
embankments, and other irrigation works, stand as a reproach 
to our own government. 

The very existence of the population in some parts of our 
Indian Empire seems to depend upon irrigation. With the 
tropical sun and the dry climate of that country, lands, other- 
wise highly fertile and capable of producing the most abundant 


* ‘First Beport of Bivers PoUutiou Commissioners* (Thames). 
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crops, are said to remain in a barren state. It is asserted that 
the districts where famine is constantly occurring are those where 
irrigation has been neglected. It is stated on competent autho- 
rity that if canals had been constructed in place of railways, 
means of communication ample for the wants of an agricultural 
population would have been provided ; and at the same time and 
at less expense, the resources of the country would have been 
developed to an enormous extent, and the calamities arising from 
the starvation and misery of thousands probably averted. 

In Italy and Spain the conservation of water for the purpose 
of irrigation has long received its due attention, and instead of 
treating it as an enemy to be got rid of as quickly as possible, 
its force is subdued and made to become not only a valuable 
mercantile commodity, but one of the greatest blessings which 
can be bestowed. So highly is water esteemed in Italy for the 
purposes of irrigation, that 16Z. a year is not thought too much 
to pay for a cubic foot per second. 

The soil of parts of the south and east of Spain consists of a 
rich alluvial deposit, from 3 to 10 feet in depth, and the climate 
is such that crops of almost any description can be grown. Wheat, 
barley, maize, olives, oranges, apples, rice, pepper, and numerous 
similar crops flourish, well where the land is irrigated. Where 
water is wanting the soil is barren. The average price of irri- 
gated land in Murcia in 1859 was 500Z. The price of dry ground 
in the same neighbourhood was from 25Z. to 30Z. Irrigated land 
near Madrid lets for 5Z. an acre. The same class of land, but dry, 
can be purchased in fee for the same sum. The average price 
paid for the water is about 20^. a day for a cubic foot a miuute, 
this being the price charged by the Government along the 
Henares Canal.* 

Dew Ponds , — Sheep and cattle feeding on high table-lands and 
chalk downs require a plentiful supply of water for drinking in 
summer. This is provided by what are termed “ Dew Ponds.” 
The source from which these ponds are replenished has long been 
a matter of wonder* Situated on the very top of the highest land 
of a watershed, it is impossible they can derive their supply from 
springs, and the prevalent idea has hitherto been that, having 
been filled by the tains of winter, they are fed in summer by the 
condensation of the dew, rising from the surrounding land at night, 
by the cool surface of the water in the pond — hence their name. 
This popular idea has, however, lately been controverted by Mr. 
H. P* Slade, who has made a thorough investigation into the 
subject, and published the results of his observations in a very 
interesting pampblet.'j’ A description of the pond Mr. Slade 

* ** Irrigation in Spain,” ‘ Trans. Instit. Civil Engineers/ vol. xxvii. ‘Irriga- 
tion in Spain.' By Roberts. Spon and Oo., 1867. 

t ‘Dew Ponds.* By H. P. Slade. Spon and Co., 1877. 
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experimented on will give a general idea of the method of con- 
struction of these valuable reservoirs for water-supply. It is 
situated on the highest ground of the Berkshire Hills, 450 feet 
above mean sea-level, and is excavated in the chalk. A neigh- 
bouring farm, 135 feet below the pond, has to obtain its water 
from a well 108 feet deep. It cannot therefore, from its situa- 
tion, be supplied by springs or surface-drainage. It is 69 J feet 
in diameter and 6 feet 8 inches deep, and in shape it resembles 
a shallow rain-gauge, the straight sides meeting nearly in a point 
at the bottom. It is lined with a layer of clay, 12 inches thick, 
mixed with lime to stay the worms, and covered over with first 
a coajting of straw to prevent the sun cracking the clay, and 
finally with loose rubble. It was constructed in 1836 at a cost 
of 407,, and up to 1876 had been only once dry, owing to a leak 
caused by the growth of rushes. Exposed to the sun and wind, 
it is liable to great evaporation and loss ; and Mr. Slade contends 
that, theoretically, it cannot derive its source from the con- 
densation of the dew, as the surface of the water heated by the 
sun during the day would be warmer than the surrounding 
atmosphere at night ; and, practically, that it does not do so, 
as his observations show that in no instance did a gain take 
place after sunset, and in the early morning hours occasionally 
a thick mist was observed to rise from the pond’s basin and roll 
away over the downs, leaving a strong dew deposition in its 
track. The only source of supply by which the water can be 
maintained in the pond is the rainfall. The total fall for the four 
summer months, June, July, August, and September, was 11‘708 
inches. There were in the pond on June 7th, 24,719 gallons of 
water, and there remained on October 2, 18,218 gallons. A 
rainfall of 11 *708 inches falling on the area of the surface of the 
pond would represent 23,043 gallons, which, added to the loss 
between J une and September of 6501 gallons, would make a 
tot^ to be accounted for of 29,544 gallons. Of this Mr. Slade 
estimates that 6203 gallons were drunk by the sheep at the rate 
of about half a gallon a day each, and the remainder passed 
away by evaporation and absorption of the sides of the pond 
above the water-level. 

W ^^ter-jxmer^ Water-mills^ Weirs^ — ^Besides the uses already 
refeirod to, water is made to serve another purpose as power for 
driving mills and machinery ; and for this end the regulation jrf 
the supply is all important. It seems an anomaly that su<i^ a 
valua<ble force should he allowed to pass our doors and go away 
to while we are sinking shafts and fetching fuel from the 
bowels of the earth, and transporting it at great expense hundreds 
of spailes to perform work, such as driving mills and engines, that 
could a^ weu be worked by water if a regular supply were insured. 
The numerous water-wheels used in the mining-districts for 
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crushing ore, pumping^ and winding, illustrate of what service 
water may be if properly applied* As an example of the power 
to be utilised on our smaller rivers and water-courses, the case of 
the Waiidle, a small tributary of the Thames, with a watershed 
of only 17,605 acres, may be cited — ^the water from this stream 
driving no less than 38 mills of an aggregate of 781 horse-power. 
Mr. Bailey Denton considers that the drainage off 20,000,000 of 
acres of this country might be made available to deliver its sur- 
plus water at a mean height of 150 feet, and that a power equal 
to at least half that obtained from the use of coal might be 
secured from this source alone. * 

Mills have had to bear a great deal of undeserved blame for 
causing ffoods ; but a proper consideration of the subject, and a 
perusal of the evidence given before the Floods Committee of 
the House of Lords, are sufficient to show that, under proper regu- 
lations, there is no reason why mills, with their attendant weirs 
and staunches, should in any way contribute to the flooding of the 
districts above them. On the other hand, credit should be given 
for the good they do by preserving the water and preventing 
the land from being denuded of all its moisture by an over- 
xeal for drainage. A properly constructed weir across a stream 
only affects the land to such a distance as it prevents the side 
drains emptying into the main stream. Parallel drains dis- 
charging below the weir are a simple remedy for this. Mr. 
Abernethy in his evidence, referring to the Thames, says that he 
does not agree with the sweeping measure of removing all these 
various dams and weirs which at present keep up the surface- 
level ; and considers that their removal, with a deepening of the 
bed of the channel, would allow the river to run in a depressed 
bed considerably below the level of the adjoining lands, and 
during the summer months would act as a great drain to the 
subsoil.” In this opinion Mr. Coote and Mr. Grantham entirely 
concurred.t The most perfect system of drainage in England is 
to be found in the Fens. Here the water is always held up in 
summer, the sluice-gates being opened by the sluice-keepers, 
when necessary, to let off any surplus. In autumn, when from a 
heavy fall of rain and the saturation of the ground a full flow of 
water may be expected, the sluices are opened and the main drains 
partially emptied, so as to be ready to receive the rainfall which 
will reach them from the upper districts in the course of from 24 
hours to two days. The water is then allowed to have free course 
until the flood has passed off, when the slackers ” or draw-doors 
-are again closed, and the water is allowed to reach the summer 

* * The Storage of Water.’ By B, Denton. Spon and Co., 1S74- 

t ‘ House of Lords’ Committee on Conservancy Boards, Beport and Evidence,* 
1877 ; QQ, 202, 474, 475, 542 , 553, 645, 812, 816, 907. 
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experimented on will give a general idea of the method of con- 
struction of these valuable reservoirs for water-supply. It is 
situated on the highest ground of the Berkshire Hills, 450 feet 
above mean sea-level, and is excavated in the chalk. A neigh- 
bouring farm, 135 feet below the pond, has to obtain its water 
from a well 108 feet deep. It cannot therefore, from its situa- 
tion, be supplied by springs or surface-drainage. It is feet 
in diameter and 6 feet 8 inches deep, and in shape it resembles 
a shallow rain-gauge, the straight sides meeting nearly in a point 
at the bottom. It is lined with a layer of clay, 12 inches thick, 
mixed with lime to stay the worms, and covered over with first 
a coating of straw to prevent the sun cracking the clay, and 
finally with loose rubble. It was constructed in 1836 at a cost 
of 40/., and up to 1876 had been only once dry, owing to a leak 
caused by the growth of rushes. Exposed to the sun and wind, 
it is liable to great evaporation and loss ; and Mr. Slade contends 
that, theoretically, it cannot derive its source from the con- 
densation of the dew, as the surface of the water heated by the 
sun during the day would be warmer than the surrounding 
atmosphere at night ; and, -practically, that it does not do so, 
as his observations show that in no instance did a gain take 
place after sunset, and in the early morning hours occasionally 
a thick mist was observed to rise from the pond’s bami and roll 
away over the downs, leaving a strong dew deposition in its 
track. The only source of supply by which the water can be 
maintained in the pond is the rainfall. The total fad for the four 
summer months, June, July, August, and September, was 11*708 
inches. There were in the pond on June 7th, 24,719 gallons of 
water, and there remained on October 2, 18,218 gallons. A 
rainfall of 11*708 inches falling on the area of the surface of the 
pond would represent 23,043 gallons, which, added to the loss 
between Jime and September of 6501 gallons, would make a 
total to be accounted for of 29,544 gallons. Of this Mr. Slade 
estimates that 6203 gallons were drunk by the sheep at the rate 
of about half a gallon a day each, and the remainder passed 
away by evaporation and absorption of the sides of the pond 
above the water-level. 

Water^pmjoer^ Water-miUSy Weirs, — ^Besides the uses already 

referred to, water is made to serve another purpose as power for^,^ 
driving miUs and machinery ; and for this end the regulation of 
the supply is all important. It seems an anomaly that such a 
valuable force should be allowed to pass our doors and go away 

Sea, while we • are sinking shafts and fetching fuel from the 
ftiowets of the earth, and transporting it at great expense hundreds 
perform work, such as driving mills and engines, that 
^ well be worked by water if a regular supply were insured. 
T|^ numerous water-wheels used in the mining-districts for 
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<ij:usliing ore, pumping, and winding, illustrate of wliat service 
water may be if properly applied. As an example of tbe power 
to be utilised on our smaller rivers and water-courses, the case of 
the Waridle, a small tributary of the Thames, with a watershed 
of only 17,605 acres, may be cited — the water from this stream 
driving no less than 38 mills of an aggregate of 781 horse-power. 
Mr. Bailey Denton considers that the drainage off 20,000,000 of 
acres of this country might be made available to deliver its sur- 
plus water at a mean height of 150 feet, and that a power equal 
to at least half that obtained from the use of coal might be 
secured from this source alone. ^ 

Mills have had to bear a great deal of undeserved blame for 
causing floods ; but a proper consideration of the subject, and a 
perusal of the evidence given before the Floods Committee of 
the House of Lords, are sufficient to show that, under proper regu- 
lations, there is no reason why mills, with their attendant weirs 
and staunches, should in any way contribute to the flooding of the 
districts above them. On the other hand, credit should be given 
for the good they do by preserving the water and preventing 
the land from being denuded of all its moisture by an over- 
zeal for drainage. A properly constructed weir across a stream 
only affects the land to such a distance as it prevents the side 
drains emptying into the main stream. Parallel drains dis- 
charging below the weir are a simple remedy for this. Mr. 
Abernethy in his evidence, referring to the Thames, says that he 
does not agree with the sweeping measure of removing all these 
various dams and weirs which at present keep up the surface- 
level ; and considers that their removal, with a deepening of the 
bed of the channel, would allow the river to run in a depressed 
bed considerably below the level of the adjoining lands, and 
during the summer months would act as a great drain to the 
subsoil.” In this opinion Mr. Coote and Mr. Grantham entirely 
concurred.*!* The most perfect system of drainage in England is 
to be found in the Fens. Here the water is always held up in 
summer, the sluice-gates being opened by the sluice-keepers, 
when necessary, to let off any surplus. In autumn, when from a 
heavy fall of rain and the saturation of the ground a full flow of 
water may be expected, the sluices asre opened and the main drains 
partially emptied, so as to be ready to receive the rainfall which 
will reach them from the upper districts in the course of from 24 
hours to two days. The water is then allowed to have &ee eourse 
until the flood has passed off, when the slackers ” or draw-doors 
*are again closed, and the water is allowed to reach the summer 


* * The Storage of "Water-’ By B. IXentou. Spou and Ck>., 1874. 
t ‘ House of Iiords’ Committee on Couservaucy Boax^, and Eyideuoe,’ 

1877 ; QQ. 202, 474, 475, 542, 553, 645, 812, 816, 907. ^ ^ ^ 
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level, at wliicli height, by a proper regulation, it is maintained* 
After the ground has become thoroughly saturated in winter, the 
sluices often remain open for several weeks together, only to be 
closed in time to keep up sufficient water for the summer supply* 

Instead of sluices, falling weirs may be constructed, having doors m 
which can be prostrated in times of flood, when they no longer m 
operate as weirs, but allow the flood to have free course. As K 
soon as the flood is gone, the doors can be lifted again and form W 
a weir for mill purposes as before. Solid weirs, made of a greater j 
length than the cross-section of the stream, may also be so con-f 
structed as to facilitate the passing of the flood-waters while ^ 
holding up a sufficient quantity for mill purposes or for navigation, | . 

These weirs have been successfully adopted on the River Severn,^ 
and are fully described by Mr, Leader Williams in his evidence 
before the Committee of the House of Lords.* The rule adopted 
by Sir W. Cubitt for the length of these weirs is that the rect- 
angle formed by the length of the weir and its depth below the 
flood-line shall be equal to the rectangle of the river above the 
Tveir within the same flood limits. f The length of the weir may 
thus be four times the width of the stream, and is generally 
placed obliquely. The top cill, instead of being flat, is curved, 
and the curve is carried down to the back of the weir, by which 
means the water is discharged with much greater facility. The 
velocity being thus increased in one section of the weir, continues 
throughout the whole channel. It is contended that these solid 
weirs do not obstruct the action of the under-current, but rather 
facilitate the. passage of the flood-waters, the theory being that 
a flood coming down into a channel comparatively empty is im- 
peded very much in its course by shoals and the friction against . 
the sides and bottom ; whereas, if it be discharged into a deep 
quiescent pool, the whole body of water is set in motion, and the 
discharge brought about by a wave propagated through the water, 
the effect of which is rapidly felt at the lower end of the pound, 
and so the discharge takes place much more rapidly than if the 
water had to travel bodily over the whole distance along a 
shallow dry channel.^ 

The principle of a weir placed obliquely across the stream is ^ 
to be found in numerous works in Spain. All the old weirs 
made for the irrigation works cross very obliquely, the angle 
formed by the up-stream bank and the weir at the side from 
which the canal takes its water being often less than 45 degrees. § 

Ganging Streams . — For all purposes of water-supply, whether 

r ^ House of liordlsst* on CJonservaBcy Boards, 1877, Report and Evi.- 

dseiaoe;* QQ. 16i7, 1648 ; TaxmtoD, Q. 2217. 

OiiR lkigineei^ 

vol. xsvii. (Parses, p. 45.) 
in Bpain.* .By Roberts, 
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for domestic use, for irrigation, or for driving machinery^ it is* 
necessary to ascertain the yield of the stream or spring, and to 
measure the quantity of water available. For small springs the 
simplest plan is to let the water run into a vessel of known capa- 
city, and to note the time required to fill it. For streams an ap- 
proximate estimate may be formed by selecting a straight length 
of the channel, free from obstruction, which will give a fair re- 
presentation of the current generally; and, having measured the 
distance, to ascertain the time taken by a float to pass from one 
point to the other. The float should be so constructed as just to 
move on the surface of the water, with the greater part of its 
body below, so as not to be acted upon by the wind. A tuft of 
grass with a portion of the earth adhering to the roots will answer 
the purpose. This will give the surface-velocity in the centre 
of the stream, which, being greater than that at the sides and 
bottom, owing to the friction of the rubbing surface, must be 
reduced by 16 per cent., or by multiplying the number of feet 
per minute by *84, the product of which, multiplied by the 
sectional area of the stream, will give the discharge iif cubic 
feet per minute ; multiplying this again by 6 "23, will give 
the equivalent number of gallons. Where greater accuracy 
is required, a weir or dam should be made across the stream 
with planks and clay, and the depth of water measured either 
passing over the top of the weir or through a notch. In 
small streams a weir may be formed with a plank from half 
an inch to an inch in thickness, having a V-notch cut in its 
upper edge, the sides of the notch meeting at a right angle. 
The edges should be chamfered off, so as to leave as little 
thickness as possible in contact with the water, and the plank 
should be set perfectly horizontal with a spirit-level. At a 
distance above, sufficient to avoid the curvature of surface 
which the water assumes as it approaches the weir, a peg with 
a step cut in it requires to be driven into the stream, at a point 
accessible from the side, the step being exactly level with the 
bottom of the notch. This point may be ascertained either by a 
spirit-level or by means of the water as it gradually rises to the 
level of the notch. In small streams the distance of the peg from 
the weir may be from 3 to 4 feet. (See illustration. Fig, 2 1, p. 58.) 
After the water has settled down from the disturbance caused by 
placing the dam, the height of the water on the step of the peg 
must be measured in inches. The fifth power of the square-root 
of the height or head (A) in inches, multiplied fey P’32, will 
* give the cubic feet (D) passing through the notch every minute 
(D = 0*32 hfy For example, supposing the height of the 
water on the step of the peg is 4 inches, the quantity would be 
10|- cubic feet, or 63f gallons. Care must be taken that the 
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Kg. 11. — Weir^ with Notch-^oard anA Peg for measuring the Quantity 
of yi^ater flowing down a Stream, 



4 Streain be dammed up by the weir sufficiently to reduce it nearly 
to tbe condition of a still pond, and also tliat the water should 
have a fall from surface to surface not less in height than double 
the depth it runs over the notch. 

The observations should be repeated several times on different 
occasions, so as to obtain a fair average discharge. As a guide, 
it may be taken that a notch, 5 inches deep, will discharge 
about 100 gallons a minute. When the weir has no notch, the 
height of the water passing over the top can be ascertained by 
measuring the peg in the same manner, the step being placed 
level with the top of the weir. The product of the depth of 
water in inches (h) passing over the weir, as ascertained from 
measurement on the step of the notch, multiplied by^ the square 
root of the depth and by the length (?) in inches, and a constant 
*•43, ^ves the discharge (D) in cubic feet per minute; or by 
2*67 for gallons,the formula being X I X '43. For 

example, a weir 72 inches long, with 2*inch overflow, will dis- 
oharge 543*8 gallons or 87*3 cubic feet per minute. 

An approximate calculation, sufficient for preliminary pur- 
poses, may made by holding a rule, marked in inches, on 
the lower edge of the weir, with the flat side opposed to the 
current. The difference in head to be allowed for and added to 
the reading will be from one-tenth to a quarter, according to the 
quantity of water passing over the weir.* 

^wer of water to drive mills or any other hydraulic 
engines is derived from the weight of the water and the height 

. J * Hydraulic Tables/ Beardmore* ‘ lUGarmal of Hydrology.* ‘ iPraotical 

By Box. Spoa and Oo. A very ns^ol little book, "with Tables. 
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from which it falls. The product of these two during the space 
of one minute, divided by 33,000, gives the horse-power. The 
weight of a cubic foot of water is generally taken at 62*5 lbs., 
and contains 6*23 gallons. For example, a stream yielding 
60 cubic feet a minute, and falling 30 feet, would give 3 '4 horse- 
power \ =; 3’4 H.P. From this a deduction has 

\ 33,000 / 

to be made for friction and waste to obtain the actual power, 
this being more or less according to the construction of the 
engine. For a well-made turbine, 20 per cent, may be sufficient ; 
whereas for an undershot, wheel, 70 per cent, should be allowed. 

CoHOIiUSIOljr. 

In all the works of Nature the means are most beautifully 
adapted to the end to be accomplished, and everything follows a 
regular law and order. Thus with the rainfall and water-supply : 
the sun by its heat causes the vapour to rise from the surface 
of the ocean j the winds carry the vapour across the land ; the 
clouds are caught in their progress by. the mountain-tops, or they 
come in contact with a cooler stratum of atmosphere, when con- 
densation takes place and the vapour falls to the earth in the form 
of rain, aflTording a supply of a requisite indispensably necessary 
for all animal and vegetable life. By the force of gravity the water 
not taken up by the vegetation sinks through the pores of the 
soil and gradually percolates to channels formed in the hollows 
of the surface of the earth. Along these it runs till it is finally- 
discharged back into the ocean. The process of percolation 
through the soil is so slow, that the abundance of one season is 
sufficient to keep up a supply for the drought of another. The 
increase of population and the growing wants of civilisation 
compel the inhabitants of a thickly populated country to obtain 
the greatest amount of food-supply that is possible from the soil, 
and by artificial means to stimulate production. Of the several 
processes conducive to this end, one of the most successful is the 
drainage of the land by pipes. This, by removing the water more 
rapidly than the slow operations of nature would accomplish it, 
opens the pores of the soil and affords a supply of air to the roots 
of the plants; and also, by checking surface-evaporation, increases 
the temperature of the soil. So great has the benefit derived from 
under-drainage been found, that it has been generally adopted 
without reference to the effect that this interference with the 
ojperations of nature would cause. The result has been floods at 
one time and droughts at another. In the zeal for the removal of 
water, no regard has been j^d to the regulating process of nature 
for the storing up the abundance of one season for the wants 
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of another. The great aim to be kept steadily in view in all 
drainage operations should therefore be not the withdrawal of 
the water only, but the proper regulation of the surplus rainfall : 
the so contriving the works that a thorough command can be 
kept over the supply, letting it go when over-abundant, but 
retaining all that is necessary for future wants. It is the more 
essential that attention should be prominently called^ to this view 
of the case, in the present feeling of the country with regard to 
floods, and with the probability of large works being undertaken 
to improve the rivers of the land. It is feared that the channels 
may become so enlarged and improved by the removal of ob- 
structions as to drain away too rapidly the whole winter supply 
and the water-level be so reduced in the soil that the latter evil 


will be greater than the first ; that our pastures may become 
ruined, and the land dried up for want of water. In all 
of improvement the means of holding up the water by weirs 
sluices are as important as those for enlarging and clearing *1^4^ 
water-way. Let water be regarded as a valuable servant, ^sefu||« 
for drinking, for cleansing our persons and our belongings, fo^* 
the growth of vegetation, for manufactures, for driving our ma-®| 
chinery, for irrigating our lands, for facilitating inland locomo- ^ 
tion, and for refreshing and keeping bright and pleasant the face ] 
of the country. There is nothing that adds so much to the beauty 
of a landscape as water — whether in a quiescent state, as in a lakejJjft 
surrounded by verdure-clad hills, or moving as in a mountaii|4. 
stream or a waterfall ; neither is there any music more pleasaiit 
than that of water, whether it be the murmur of the mig£ty 
ocean, the ripple of the stream over the pebbles in a trout-stieam, 
or the plash from a waterfall embosomed in ferns and moi^es. ^ 


V 


II . — On Bafs^ Guano. By I>r. Augustus Voelcker, 


The term guano, as is well known, is usually applied to the 
dry and more or less decomposed excrement of sea-birds, exten- 
sive deposits of which are found on the rocky promontories of 
the coasts of South America and South Africa and on the islands 
that skirt them. The same name is likewise given to a variety of 
brown, yellow, or reddish-coloured powdery natural phosphatic 
fertilisers, the chief supplies of which come from the high table- 
land near the coast of Bolivia, between Peru and Chili, andi 
from a number of small uninhabited islands situated in the 
i^Caribbean Sea and the South Pacific Ocean. 

i^ipano is a name appropriately bestowed upon those natural 
.fi^#iphatic fertilisers, which can readily be shown to be the direct 
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products of the action of water upon accumulations of the faecal 
matter of sea-birds, and of the remains of marine animals. The 
invariable presence of nitrogenous organic matters, yielding 
from i to f per cent, of nitrogen on an average, and the fine 
powdery condition of all true phosphatic guanos, plainly indicate 
their origin and mode of production. 

Nitrogenous and phosphatic guanos clearly have a common 
origin ; and the latter being, comparatively speaking, quite recent 
products of decomposition, may be appropriately described as 
true guanos. But it appears to me objectionable to give the 
name of ^^Rock guano” to Sombrero and Curasao Rock, or to 
Alta Vela, Redonda, and similar phosphatic minerals, essen- 
tially differing in physical characters from Mejillones, Malden 
Island, Starbruck Island, or Lacepede and other phosphatic 
guanos, and possessing still less in common with Peruvian, 
Saldanha Bay, Ichaboe, and other kinds of birds’ dung which are 
rich both in ammoniacal and phosphatic constituents. 

Guanos from which nearly the whole of the nitrogenous and 
saline constituents have been removed, by rain and other atmo- 
spheric agencies, contain the phosphatic elements in a finely 
divided condition ; and although their efficacy as manures is, 
no doubt, much enhanced by treatment with acids, they may in 
virtue of their fine condition be applied to the land with more 
or less advantage in their natural state. On the other hand, 
Alta Vela, Redonda, and other phosphatic minerals, the origin 
of which is shrouded in mystery, and which are found in nature 
in the shape of rocks or stones, frequently contain little or no 
trace of organic matter, while the phosphatic constituents are in 
a completely mineralised state. Materials of that kind, in my 
judgment, cannot be applied to the land with advantage, unless 
they have been subjected to chemical treatment, and thereby 
converted into efficient manures. ' 

If applied to ground phosphatic minerals, the name of guano 
appears to me misleading ; for it conveys the impression to the 
mind of practical men that such minerals, merely reduced to a 
fine^ powder, may he employed for manuring purposes, in the same 
manner as true guanos, without previous treatment with acids. 

I allude to this matter, because instances have been brought 
under my notice, by farmers who applied ground phosphatic 
minerals, which had been sold to them as guano, as a top- 
dressing for corn^rops, under the wrong impression that they 
would produce effects similar to those which nitrogenous guanos 
are well known to produce upon corn-crops. It is scarcely neces- 
sary to observe that it is a sheer waste of time money to- 
top-dress wheat or barley with ground minerals containing no 
ammonia whatever. 
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The exhaustion of the Chincha Island guano deposits, the 
limited supply of ammonia-salts and nitrogenous refuse-matter, 
and the constantly increasing demand for high-class artificial 
manures, have greatly stimulated of late years the search for 
natural fertilisers in all parts of the globe ; and, in not a 
few instances, enterprising explorers have been rewarded with 
success. 

Amongst the more recent discoveries of new sources of 
fertilising matters, those of considerable accumulations of Bats’ 
guano deserve to be noticed. The object of the present Paper 
is to give a brief account of the chemical composition and the 
manurial properties of a number of samples of Bats’ guano, 
which have been recently examined by me, and which I received 
from different places, where more or less extensive deposits have 
been found. 

As far as I have been able to obtain information, Bats’ guano 
is found in ‘Arkansas and Texas, in the south of Spain, in 
Jamaica, on several islands belonging to the group of the 
Bahamas, and on several East Indian Islands. 

Bats’ guano consists of the more or less decomposed dung of 
bats, and of their dead bodies, mixed with variable proportions 
of earthy matter. It varies in colour from light brown to daric' 
brown, and generally smells but faintly of ammonia. Some of 
the samples examined by me were light, powdery, dry, and full 
of fragments of the wings of insects ; others I found heavy, earthy 
in appearance, and quite void of smell. 

This fertiliser is found in caves, inhabited by innumerable 
bats, attracted to the neighbourhood of the caves by swarms of 
insects which infest certain swampy districts in semi-tropicar 
countries, and which afford abundant food to the winged 
mammals. 

The most extensive accumulations of Bats’ guano appear to 
have been found in numerous rocky caves in Texas and Arkansas. 
Some of the <^ves yield comparatively little guano, others many 
hundreds of tons ; and from 15,000 to 20,000 tons are reported 
to have been taken from a single cave in Texas. The number 
of bats frequenting the caves amounts to millions, and when they 
issue forth they darken the air as if a great volume of smoke were 
pouring out from the opening- 

Caves covering miles of ground, and inhabited by innumerable 
bats, are also found in Arkansas ; * and there *can be no doubt 
that the caves in Texas and Arkansas contain large stores of 
l^ts’ dung of sufficiently good quality to be usefully employed 
#^r. 2 ^xicultural purposes. . , 
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Bats" Dukg from Arkansas. 

Some time ago I received two samples of bats" dung taken 
from caves in Arkansas. One of them was dry and earthy in 
appearance, and marked Old deposit the second, labelled 
Fresh deposit,’" was very damp, lumpy, and dark coloured. 

On analysis the two samples yielded the following results ; — 


Composition of Arkansas Bats* Guano. 



No. 1. 

Old 

Deposit. 

No. 2. 

Fresh 

Deposit. 

♦Moistiire .. .. 

6 - 74 : 

33*53 

Organic matter and salts of ammonia 

21*32 

44-63 

tPhospliorio acid, soluble in water .. .. 1 

6*64 

/ 1*92 

± „ , insoluble in water .. .. J 


\ 1-84 

Xiime .. .. .. .. .« .. 

6*11 

1-87 

§Nitric acid 

1-80 

8-40 

Alkaline salts, oxide of iron, alumina, and! 
other snbstances not determined .. 

15-09 

3*12 

Insoluble siliceous matter 

42-30 1 

4*69 


100-00 

100-00 

*** Containing nitrogen 

2-48 

6*62 

Equal to ammonia . . 

3-01 

8*04 

t Equal to tribasie phosphate of lime\ 


4*19 

rendered soluble by acid / 

•• 

X Equal to tribasie phosphate of lime . . . 

14*49 1 

4*02 

§ Containing nitrogen .. ... .. 

*46 

v 2-18 

Equal to ammonia •• ... .. 

*66 

2*65 


Notwithstanding the wet condition of the fresh deposit, it 
yielded 8*04 per cent, of ammonia and 8*4 per cent, of nitric 
acid, corresponding to 13*22 per ceitt. of nitrate of soda, and 
containing 2*18 per cent, of nitrogen, equal to 2*65 per cent, of 
ammonia. Thus, altogether, the f^sh bats’-dung contained 
8*80 per cent, of nitrogen in the shape of nitrogenous organic 
matters, ammonia-salts, and nitrates, corresponding to 10*69 per 
cent, of ammonia. The fresh deposit was full of fragments of 
the wings of insects, presenting a beautiful appearance under 
the microscope. It had no offensive or pungent smell, and did 
not contain any appreciable quantity of volatile carbonate of 
ammonia. About one-half of the phosphoric acid found in the 
analysis was soluble, the second half was insoluble in water, 
and both together represented 8 per cent, of tribasie phosphate 
. of lime in round numbers. The presence of a considerable 
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quantity of nitrates together with much nitrogenous organic 
matter is rather remarkable ; the material, however, was light 
and porous, offering free access to air, and, under these cir- 
cumstances, the nitrogen of the fresh excreta would give rise to 
the formation of nitrates. 

The old deposit, although much drier than the fresh, con- 
tained scarcely half the amount of organic matter and salts of 
ammonia, and very much less nitric acid. It was richer in 
phosphates than the fresh deposit, and was unfortunately con- 
taminated with so much sand and valueless earthy matter 
that, unless the cost of transport be moderate, it would hardly 
appear worth the expense of exploring the caves in which such 
deposits occur. The fresh deposit, on the other hand, is a valu- 
able manure that probably would realise about lOZ. a ton in the 
market. 

I have further submitted to more detailed analyses four other 
samples of Bats’ guano, which I have reason to' believe were 
taken from caves in Arkansas or Texas, and have obtained the 
following results : — 


Detailed Composition of Bats’ Gtjano. 



No. 1. 

No. 2. 

No. 3. 

No. 4. 

Moistttre .. 

27 ‘24 

23*60 

64 07 

12-30 

’•‘Organic matter and salts of ammonia .. 

5*83 

8*26 

21-57 

30-41 

Phosphoric acid . . . . - j 

2-38 

24*96 

1-42 

8-33 

liime 

8*91 

27-21 

3*71 

14-30 

Magnesia .. .. .. .. .. 

*39 

1*33 

•09 

•34 

Oxfdeofiron 

3*69 

•40 

•69 , 

-45 

Alumina 

2-30 

, * 



Sulphizric acid 

•44 

4-03 

•99 

5-87 

Nibric acid 

•SO 

6-75 

3-20 

0-75 

Carbonic acid 

4-51 

; 1 



Chloride of potassium 

• • 

*• i 

•37 

• . 

Chloride of sodium 

•80 

•53 1 

•47 

1-07 

Potash . . 

•33 

•20 

, , 

•48 

Soda 

•19 

•58 

11 

# • 

Insoluble siliceous matter 

42*19 

2-15 

3-31 

16-70 


100*00 

100-00 

100-00 

100-00 

* Containing nitrogen 

•49 

•48 

2-91 

- 5-37 

B<g[ual to ammonia 

.•59 

•58 

3-53 

I 6-52 


Combining together the acid and basic constituents, the 
composition of these four samples may be represented as 
follows : — 
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Chemioaii Composition oe Bats’ Gitano. 



Ka 1. 

No, 2. 

No. 3. 

No. 4. 

Moisture .. .. .. .. .. 

27*24: 

23 '60 

64-07 

12-30 

^Organic matter of salts of ammonia 

Tribasic phosphate of lime 

tBhosphorio acid . . 

Lime .. .. 

5-84: 

8-26 

21-57 

30-41 


/ 24-96 
\ 23-40 

1-60 

1-42 

8-33 

5-91 

Carbonate of lime 

10*24 


, , 


Nitrate of lime 

•15 

2*91 

4-19 

^ 12-58 

Sulphate of lime 

•74: 

6-85 

1-68 

9*97 

Nitrate of Magnesia 

.. 

4-92 

•33 

1-26 

Magnesia .. .. .. 

•39 

.. 

.. 


Nitrate of potash 

Chloride of potassium 

*71 

•43 

. . 

1-02 

.. 

.. 

•37 

. . 

Chloride of sodium 

•80 

•53 

•47 

1-07 

Nitrate of soda 

•52 

1*59 

•SO 

.. 

Oxide of iron ^ 

3*69 

•40 

•69 

•45 

Alumina .. .. .. 

2*30 

.. 

. , i 

1^-70 

Ihsoluble siliceous matter 

42- 19 

2*15 

3-31 


100*00 

100-00 

100-00 

100-00 

* Containing nitrogen 

-49 

•48 

2-91 

5*37 

[Equal to ammonia 

•59 

•58 

3*53 

6-52 

t Equal to tribasic phosphate of lime 

.. 

54-49 

3- 08 

18-18 


A glance at tlie preceding analytical results shows that 
the composition of the four samples presents a wide range of 
differences. The samples No. 1 and No. 2, it will he seen, were 
fairly dry, but very poor in organic matter and ammonia. No. 1, 
likewise, was poor in phosphate of lime and in nitrates, and 
much contaminated with carbonate of lime, sand, and other 
worthless mineral matters. Altogether it was not worth re- 
moving, for it contained only 5 per cent, of phosphate of lime, 
about ^ per cent, of ammonia, and not quite 1 per cent, of nitric 
acid. The second sample contained about as much nitrogen in 
the form of organic matter as the first ; 6f per cent, of nitric 
acid and an amount of phosphoric acid corresponding to 54 J per 
cent, of tribasic phosphate of lime. At the present market- 
value of manures, No. 2 would be worth about 7L a. ton. 

The sample marked No. 3 was very wet, as it contained 
64 per cent, qf water. Notwithstafiding this large amount of 
water, it yielded on analysis 3 J per cent, of ammonia and 3 per 
cent, of nitric acid, in ro.und numbers ; and in a proper air-dry 
condition would be a valuable manure. 

The fourth sample, it will be seen, was the driest of all, and 
the richest in nitrogenous organic matter, salts of ammonia, 
and nitric acid- It coi^tained 5*37 per cent, of organic and am- 
moniacal nitrogen, equal to 6J- per cent, of ammonia and 9f 
per cent, of nitric acid, corresponding to 17*19 per cent, of 

VOIi. XIT. — S. S. F 
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nitrate of soda, and containing* 2*52 per cent, of nitrogen, 
equal to 3*06 of ammonia. The total nitrogen in No. 4 thus 
amounted to 7*89 per cent., equal to 9*58 per cent, of ammonia ; 
and the phosphoric acid in this sample was equal to 18 per cent, 
of tribasic phosphate of lime. A manure, equal to the Bats’ 
guano No. 4, would be worth about IIZ. a ton. 

; Bats’ Guano the South of Spain. 

As efarly as 1870 a peculiar kind of guano was sent tome 
for examination, which, having been found in caves in Spain, 
was called Cave-guano, * It was a wet, dark-coloured, porous 
material, having but little smell, and was full of fragments of 
insects.. I readily recognised it as Bats’ guano. 

On analysis it yielded the following results 


Moisture 33*68 

*0rgaxiie matter and salts of ammonia 25*16 

, Phosphate of lime .. .. 7*48 

Sulphate of lime, &c, .. .. 1*18 

Insoluble siliceous matter .. 32*50 


100*00 


* Oontainmg nitrogen .. 3*36 

Equal to ammonia 4*08 


Two years afterwards, two more samples of hats’-dung found 
in the south of Spain were examined by me. Both, it will be seen 
by the subjoined analyses, were superior to tbe one the analysis 
of which has just been quoted. Both were very porous, volu- 
minous, and dark-coloured materials, without any particular smell, 
and both contained innumerable fragments of insects’ wings. 

The composition of these two samples was as follows : — 



Ho, 1, 

Ho. 2, 

Moisture 

^Organic matter and salts of ammonia 

Phosphate of Hme 

tPhosphoric acid 

lame 

t Alkaline salts .. 

Substances not determined . . . . 

Insoluble siliceous matter .. 

15*82 

65*08 

3*34: 

13*37 

2*39‘ 

18*81 

42*09 

4*65 

5*18 

15*28 

13-99 


100*00 

100*00 

* Oontaining nitrogen 

Eqxial to ammonia . . 
f Equal to tribasic phosphate of lime .. 

% Oont^dhiug soluble phosphoric acid .. 
Equal to tribasic phosphate of lime .. 

8*67 

10*52 

3-76 

8-20 

i 

4*96 

6*02 

10-15 

« * 
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I did not test the preceding- samples for nitrates, as I was 
not acquainted, at the time when I made the examination, 
with the fact that Bats’ guano always contains more or less 
nitric acid. However, about eighteen months ago I received for 
analysis another sample of Bats’ guano from the south of Spain, 
the nitric acid in which I determined, and also separately the 
proportions of soluble and insoluble phosphoric acid. 

Like the preceding samples from Spain, it was a dark-coloured 
voluminous manure, and full of fragments of insects, chiefly 
insect-wings, which evidently had passed away with the bats’- 


dung undigested. 

It had the following composition : — 

Moisture 18 ’ 32 

* Organic matter and salts of ammonia .. .. 53*47 

tPhosphoric acid, soluble in water .. 1*08 

jPhosphoric acid, insoluble in water .. .. .. 4*33 

Lime 3*52 

§Nitric acid .. .. 6*07 

Magnesia and alkalies (not determined) . . . . 2*06 

Insoluble siliceous matter .. •. .. .. 11*15 


100*00 

* Containing nitrogen .. .. 7*34 

Lqnal to ammonia . . .. .. 8*31 

f Equal to tribasic phosphate of lime .. .. 2*35 

X ' >7 77 77 .... 9*45 

§ Containing nitrogen .. .. .. 1*57 

Equal to ammonia . . •• .. . •. .. 1*90 

Total nitrogen ' 8*91 

Equal to ammonia .. 10*81 


It will be seen that this is a very valuable artificial manure, 
as it contains an amount of nitrogen which is equal to nearly 
11 per cent, of ammonia, in addition to which it contains 
appreciable quantites of soluble and insoluble phosphates. 


Bats’ Guano feom Jamaica. 


Only one sample of Bats’ guano from Jamaica has been 
brought under my notice. This was a brown-coloured rather 
heavy powder, resembling in appearance Baker Island guano. 
On analysis it yielded the following results : — 


Moisture .. .. .. 23*07 

*0rg^mc matter and salts of ammonia 23*65 

Phosphate of lime .. .. .. 34*49 

Sulphate of lime .. .. .. .. 4*95 

Oxide of iron and alumina 5*64 

Alkaline salts .. .. - 2*22 

Insoluble siliceous matter 6*98 


* 


Containing nitrogen 
Equal to ammonia .. 


100*00 

1*26 
1*53 
E 2 
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Like bats’ dung from other localities, that from Jamaica is 
likely to v^y very much in composition. The sample analysed 
by me was poor in ammonia and not particularly rich in phos- 
phate of lime. 


Bats’ Guaho from Pestang. 

In Penang Bats’ guano bears the name Typelawer.” When 
pure it is held in high estimation as a manure by the planters ;■ 
but often, I am informed, Typelawer is much adulterated by 
the Chinese dealers. 

The only sample hitherto analysed by me had the following 


composition : — 

Moisture .. 10*54 

♦Orgaaic matter . . .. .. .. 9*25 

Phosphate of lime .. .. 38*08 

Carbonate of lime .. .. .. 5*69 

Sulphate of lime 13*76 

Magnesia .. *78 

Alkaline salts, including 2*32 of potash , , . , 6*09 
Insoluble siliceous matter .. 15*81 


100*00 


^ Containing nitrogen .. .. .. ., 'S3 

Equal to ammonia .. *40 


This specimen, it will he seen,‘ contains 88 per cent, of phos- 
phate of lime and 6 per cent, of alkaline salts, including per 
cent, of potash, and no douht is a useful fertiliser on account of 
the phosphates and salts of potash which it contains. 030 the 
other hand, it is poor in organic matter, and yields not quite 
J per cent, of ammonia on decomposition. 

In Penang Typelawer is used chiefly as a manure for sugar- 
canes. The sample analysed by me, being very poor in am- 
monia, would not be a good manure for sugar-canes, but probably 
other samples are richer in 3aitrogenous constituents. 

Bats’ Guako feom the Baha:m:as> 

Most of the Bats’ guano which is actually imported intc- 
England as an article of commerce is derived from* numerous 
caves frequented hy bats on Guanabani Island (St. Salvator) 
and on other islands belonging to the group of Bahamas, and 
passes in commerce under the name of Bahama or Guanahani 
guano. ^ 

It has a dark-brown colour, little or only a faint ammoniacal 
sioaell, and generally contains fragments of coral or limestone. 
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which, appears to constitute the cavernous rocks in which the 
accumulations of bats’ excrements are found. 

Guanahani guano is often too damp and lumpy for direct 
application to the land in its natural condition, and requires to 
be dried, sifted, or otherwise manipulated before it can be used 
with advantage for agricultural purposes. 

The following analyses, made with average samples repre- 
senting whole cargoes recently imported into England, will give 
an idea of the general character of the Guanahani guano of 
commerce : — 


CoMPOSITlOK of GuAKAHANI OP BAHAMAS GtTANO of COMMEBOE. 



No. 1. 

Ko. 2. 

No. 3. 

No. 4. 

No. 6. 

No. 6. 

Moisture 


27*05 

23*46 

27*73 

m 

31-12 

31*49 

•''Organic matter , . 


14-72 

11*38 

21-18 


10*74 

11-18 

iPliosplioric acid . , 


13*77 

12*34 

21*09 

12*61 


13*99 


•• 

25*75 


16*04 

32*78 


25*96 

f Nitric acid 


.1*26 

1*05 


1-24 

•91 

2*97 

Magnesia, alkaline salts, 
(not determined) 


12*66 

17-83 

6-89 


14 -19 

13*37 

3bigoluble siliceous matter 

•• 

4*79 

3*04 

2*99 

1*64 

1*14 

mam 



100*00 




106*00 

100-0 

^ Coutaining nitrogen 


i 

•68 

•53 

1*93 

*64 

-84 

•60 

[Equal to ammonia 


-83 

^ *64 

2*34 

•64 


•72 

f Containing nitrogen 

•« 

•33 

•27 

1*06 

•32 

•24 

-77 

Equal to ammonia 

.. 

■Eg 

•33 

1*29 

•39 

-29 

•93 

Total nitrogen 

•* 


-80 

2*99 

-86 

1.-08 

1-37 

Equal to ammonia 


.1*23 

-97 

3*63 

1-03 

1*31 

1-64 

"X Equal to tribasic pbos-> 
pkate of lime . . . . / 

30*06 

23-94 

46*04 

27-53 

33-19 

30-54 


With the exception of No. 3, all the samples, it will be seen, 
were comparatively poor in nitrogenous organic matters. All 
contained some nitrates and phosphate of lime, the latter 
averaging in the different cargoes from 27^ per cent, to 46 per 
cent. Except No. 3, all contained considerable quantities of 
carbonate of lime. 

From these analyses it appears that Bahamas guano is not 
suitable as a manure for corn-crops; but, like other phosphatic 
guanos, it may be usefully applied to root-crops or to worn-out 
pasture-land. 

It need hardly be mentioned that Guanahani guano of so 
variable a composition should he bought on the strength of a 
guaranteed analysis, at the market-rates at which ammonia and 
phosphate of lime can be bought at present in similar manures. 
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As a further proof of the rariable composition of Bahamas 
guanos, the following analyses of two samples of cargoes recently 
imported into England may be quoted : — 

DETAiLsn Composition of Two Samples of Bahama Guano. . 



Ho. 1. 

Ho. 2. 

Moisture .. .. .. .. 

9*45 

. 21*27 

♦Organic matter 

11*41 

27-97 

^Phosphoric acid, soluble in water 

1*27 

•25 

§ „ 5 , insoluble in water 

13*05 

4-34 

Xiime .* .. .. .. 

20*13 

17*53 

Magnesia 

•13 

1*12 

llCarbonic acid .. .. .. 


8*53 

^Bulphurio acid .. .. .. .. .. 

11*08 

•66 

fHifec acid 

2*15 

•91 

Alkaline salts, including potash, not deter-\ 

• 1-46 


mined .. .. .. .. .. .. 

\ *60 

Oxide of. iron .. .. ... 

AlnTnina. .. ... „ 

. 7*29 
5*14 

1 S-57 

Pasoluble siliceous iDoatier 

17*44 

9-84 


100*00 

100*00 

* Containing nitrogen .. 

•94 

1-09 

Equal to ammonia .. ... — .. 

1*14 , 

1*32 

f Containing nitrogen 

•55 

•23 


•67 

•28 

Total nitrogen .. .. 

1*49 

1«32 

Equal to ammonia .. > 

1*81 

1*60 

$ Equal to tribasio phosphate of lime .. 

2*77 

•55 

S 91 99 J* ** 

28*49 ; 

9*47 

i| Equal to carbonate of lime .. 

. ■ 

: a9-39 

^ Equal to sulphate of lime 

18*83 



The most striking differences in the composition of these two 
guanos will be noticed in the proportion of soluble and insoluble 
phosphates. Whereas the first sample contained 2f per cent, of . 
soluble and 2S^ per cent, of insoluble phosphates, or, in round 
numbers, 31 per cent, total phosphates, the second contained 
only 10 per cent, of soluble and insoluble phosphates. Again, 
it will be observed that No. 1 was much drier than No. 2, and 
that it contained 19 per cent, of sulphate of lime, and no car- 
bonate, whilst the i second sample contained scarcely any sul- 
phate ; but, instead of it, rather more than 19 per cent, of 
carbonate of lime. 

^ The last sample of Ghianahani guano which has come under 
notice, and which I submitted to a complete a.halysis,' fur- 
„ thte 'following remits : — 
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Moisture .. ... .. .. .. 11'39 

^Organic matter and salts of anmionia .. .. •• 16*45 

Phosphoric acid, soluble in water *76 

Phosphoric acid, insoluble in water 7*88 

I^ime .. .. .. .. .. 12*32 

Magnesia 3*83 

Oxide of iron and alumina .. .. 4 *33 

Sulphuric acid.. .. .. .. .. .. .. .. 14*27 

Nitric acid .. .. *35 

Carbonic acid .. .. 1*04 

Chloride of potassium .. .. .. 10*16 

Chloride of sodium .. .. 8*62 

Insoluble siliceous matter .. .. .. .. .. 8*60 

100*00 

* Containing nitrogen .. .. .. .. .. 2*64 

Equal to ammonia .. 3*20 

Combining these constituents together, the composition of 
this guano may be represented as follows : — 

. Moisture .. 11*39 

^Sulphate of ammonia 8*06 

^SLtter .. .. 13*28 

Monobasic phosphate of lime .. 1*05 

Equal to trihasio phosphate of lime rendered) /'■t.ad\ 

soluble .. .. .. f 

Trihasio phosphate of lime 13*84 

Trihasic phosphate of magnesia 2*84 

Sulphate of magnesia 7*59 

Carbonate of lime .. 2*36 

JNitrate of lime .. ♦. • *53 

Sulphate of lime .. .. 7*36 

Chloride of potassium, equal to 6*39 of potash .. 10*16 

Chloride of sodium .. .. 8*62 

Oxide of iron and alumina .. .. .. .. .. 4*33 

Insoluble siliceous matter •. 8*60 

100*00 

* Containing nitrogen 1*70 

* Equal to ammonia •» .. .. •• •• .• 2*06 

t Containing nitrogen .. .. .. •. *94 

Equal to ammonia .. 1*14 

$ Containing nitrogen .. *09 

Equal to ammonia *11 

Total nitrogen .. .. .. 2*73 

Equal to ammonia -- .. 3*31 


This guano, it will be noticed, has a very complex compo- 
sition, and differs principally from the generality of samples 
recently analysed by me in containing large proportions of 
chloride of potassium and sodium, which somewhat depress the 
average piercentage of phosphate of lime, aihounting in most 
cargoes to about BO per-cent., and rising in some to upwards of 
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40 per cent. It is also richer in nitrogen than the majority of 
samples that have come under my notice ; and, on the whole, is 
a useful manure for general agricultural purposes, being well 
suited for most crops usually grown on the farm. 

This brief account of the chemical composition and properties 
of Bats’ guano fully explains the variable statements which have 
appeared in agricultural periodicals with regard to its fertilising 
value. Bats’ guano, it has been shown, inciludes manures, some 
of which contain as much as 10 per cent, of ammonia, and 
others only 1 per cent, and even less, and which differ in value 
from 3Z. per ton, and even less, to IIZ. a ton and upwards. 


III . — Exmoor Reclamation* By Samuel Sidney. 

Exmoor was afforested by William Rufus, some seven hundred 
years ago, when Dartmoor was also made a Royal Forest. 
The red-deer, the^ chosen- game of the Norman kings, still 
retain a doubtful hold upon the Exmoor hills, though they have 
long been driven, by the advance of cultivation, from the rest 
of England. In those old days they roamed in large herds 
-over this remote and thinly inhabited district, attracted by the 
excellence of the summer pasture of the hills, and the solitary 
wildness of the deep oak-clad valleys. These valleys formed 
the purlieus of the Forest, over which the forest laws protected 
the royal chase against the neighbouring landowners. 

No doubt the deer often crossed the wide valley intervening 
between Exmoor and Dartmoor forests, where within the reach 
of tradition they still existed, and, when hunted, took refuge in 
the English Channel, as the Exmoor deer still do in the Severn 
sea. 

Still farther back, the Exmoor district had been thought 
by the Romans (the great strategists of old), to be of sufficient 
consequence to take a place in their system of occupation ; and a 
very large Roman camp, called Sholesborough Castle, stands on 
the south-western heights, overlooking the counties of Devon and 
Cornwall for many a mile ; ^ while they had a smaller camp close 
to Lynmouth, which was used by them as a landing-place. All 
this shows that the Exmoor district had been held to be of some 
importance long before the days of the Red King. 

Be that, however, as it may, Exmoor remained in a state of nature, 
wild and desolate ap an American prairie, until it was disforested 
Act of Parliament in 1818. At that date the Exmoor Forest, 
^^ipthcr with the unenclosed lands lying open to it, comprised 
^ousand acres without a fence, and extended from the 
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Elworthy Turnpike, ten miles west of Taunton on tlie Dunster 
Road, to Rratton Fleming, near Barnstaple, and to the sea at 
Morte, near Ilfracombe. 

Over these wastes there were no roads but the tracks of the 
packhorses ; no enclosures, no cultivation, no dwellings, no 
population except the shepherds who attended to the summer 
feeding of live-stock from thfe valleys, and the smugglers who 
made temporary depots in the moors on their way from the 
many creeks of the coast, so convenient for their free-trade/^ 

The slow, long-eared, deep-voiced stag-hounds of that day, 
often ran their quarry thirty miles without a check, before the 
huntsman could sound the morte. 

The only return obtained from these hill-wastes was an 
almost nominal sum paid for the agistment of the live-stock of 
valley farmers, fed on the Moors in the fine months of the year, 
and from herds of native ponies, as hardy, and nearly as wild, 
as the red deer. , 

Exmoor proper, as distinguished from the heathy commons 
that surround it, lies at an elevation of from 1000 to 1500 feet 
above the level of the sea, so that the elevation is constantly 
increasing as it is approached from Barnstaple, distant sixteen 
miles, Ilfracombe, seventeen miles. South Molton, eleven miles, 
Lynmouth, nine miles, and Minehead, nineteen miles, although 
many narrow intermediate valleys are crossed. Exmoor consists 
of long, green, undulating table-lands, intersected by steep 
gorges, provincially called combes. 

In one of these combes the River Exe has its source, not far 
from that of its yet larger tributary the Barle. After forcing a 
devious way for many miles, being joined at every mile by lesser 
streams, and rolling over pebbly rocky bottoms, these two rivers 
form a junction at Exebridge, a few miles below Dulverton. 
The* sides of these steep valleys, running for miles through the 
forest, consist of a brown loam, covering a deep yellow subsoil, 
the debris of the soft Devonian clay-slate rock that underlies it. 

About half of Exmoor is naturally dry, and is covered with 
this brown loam, which becomes fertile on the application of 
lime. Experience has proved that this brown soil is nothing 
else than the unfertile yellow subsoil after it has been exposed 
to the influence of light and air. 

The other half is covered with shallow peat, which holds 
water like a sponge after the showers, which are frequent in 
every month in the year. 

The unreclaimed peat-land produces a profusion of forest- 
grass,’^ a coarse benty herbage, containing the stool-bent, flying- 
bent, drew-moss, deer-hair, cotton-grass, bluepry, spratt, rush, 
and other grasses of the kinds that form the winter and spring 
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keep of the many thousand sheep that dwell all the year round 
on the Scotch hills, from the English border to Caithness. 

The wet lands of Exmoor are wet, because, from some in- 
scrutable cause, a thin clay-pan, of from three to six inches thick, 
and quite impervious to water, has been spread by nature like 
a sheet over large portions of these hills. Where the pan exists, 
and the water cannot penetrate to the pervious subsoil, the peat 
has grown, covering in the course of centuries hard stones of 
no great size which seem to have been strewn over the surface of 
the pan, and to have belonged to the formation that produced 
it, having no affinity with the Milas or clay-slate rocks of which 
the hills are composed. 

The barrows, or ancient burying-places often found on the 
tops of the hills, are formed of heaps of these stones, which were 
no doubt lying on the surface of the ground at the time the 
barrows were made, and have since been covered over by the 
growth of the peat. One may gallop for ten miles over the 
green surface of Exmoor proper, and scarcely see a stone emerg- 
ing from the sod. 

For the greater part of the year these shallow peats are saturated 
with water like a sponge, and form a strong contrast to the dry 
Exmoor land, on which the effect of heavy rain is absorbed 
almost as quickly as on a New Red Sandstone formation. 

Exmoor, although for centuries a Royal Forest, has no trees 
growing on it. Those which, at some remote period, clothed its 
valleys have disappeared long ago. A drainer comes sometimes 
upon a trunk or root i quantities of hazel-nuts, some eaten by 
squirrels, have been found in the bogs ; and several old charcoal 
pits, in which lumps of charcoal were found as fresh, to all ap^ 
pearance, as the day they were burnt, have been cut across^ 
This charcoal, it is supposed, was used by the men ^^ * to 

smelt the Exmoor iron ores. 

The valleys which lead up to Exmoor are fringed with oak 
coppice — ^part doubtless of the primeval forests of the country. 
Old men, of one generation back, could remember when a 
squirrel, could travel along the oak brushwood, which extended 
up the ‘Badge worthy and Hoaroak valleys, as far as where the 

* Keither anticraaii^ nor. miners, nor traditioix can tell ns whether these 

**oM men** were FiiG^cians,orBoinans,or Oerinans who visited England in the 
^bne of Henry TIH. ^heonly fact certain is that they worked mines and smelted 
iron me in the whole of the Exmoor district, from near Elworthy Turnpike fr> 
the sea at Ilfraooinbe. This was the spathic or spathose iron-ore, which 
of 1851 had not been nsed in England for oentdries, 
it thetet class of steeLcannot he mannfaotnred. The .ndues 
^^fantebav© since been partially explored, and worked snfScierLtly 4o Aow 
' 'ho of eonsidemhle importance for making steel when & ^ians 

■to the ‘eea' have heen completed. ' 
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Exmoor boundary fence liow stands. Most bardwood trees, 
oak, asb, sycamore, beecb, lime, poplar, Spanish- and horse- 
chestnut, alder, and wych-elm may be seen growing fairly well 
at Sin;ion’s Bath. Of the pine tiibe the spruce-fir grows admir- 
ably well on Exmoor, while neither the larch nor the Scotch fir 
makes much progress. On somewhat similar hills on the Welsh 
side of the Bristol Channel, the Scotch fir and the larch flourish^ 
but the spruce will hardly live. Whence this extreme difference ? 
Spruce-fir is an inferior timber, but, when forty years old, it 
will stand well in the open roofs of sheds and farm buildings. 

The rhododendron flourishes magnificently in the Exmoor 
peat. 

It is said that there are to be found on Exmoor the sites of 
several villages destroyed by William Rufus in his work of 
afforesting ; but they are not to be distinguished by the untrained 
eye of the ordinary traveller. There are certainly no traces of 
the Saxon plough on Exmoor, although the adjacent commons, 
now for the most part covered with heather, bear traces of having 
been inclosed and cultivated. The under-^coats of the thatch 
of some of the oldest farmhouses, when pulled to pieces within 
living memory, were found to be of rye-straw, a crop which has 
not been grown in Somerset or North Devon in this or the 
previous century. 

It is conjectured that these commons encircling the Royal 
Forest were part of the immense tracts of peasants’ lands which 
were cleared on the breaking-up of the feudal system, under the 
reigns of the Tudors and the Stuarts ; when the necessity for 
fighting vassals ceased, and a demand arose for beef, mutton, 
skins, and hides, and the cash they would bring; and flocks and 
herds were found more profitable than villages of armed retainers. 

As long as Exmoor was a Royal Forest, and, with the adjacent 
lands of the same quality, was only used as summer pasture, 
the peat-tr 9 .cts were never touched except to obtain fuel* Peat 
is formed by the roots of growing plants, which can only be 
destroyed by being made permanently dry, or by being cut off 
at its roots. Below the peat on Exmoor comes, as already 
described, a pan, which holds up the water, and cau^s the 
growth of the peat from the surface of the wet land. Beneath the 
pan lies the pervious subsoil, which, when accidentally or in- 
tentionally , denuded, is converted in a series of years, by the 
action of sun, wind, and rain, into a brown soil, which only 
requires lime to produce fine pasture-grass. 

In 1818 the Government, for some unknown reason, passed 
an Act of Parliament disforesting Exmoor, and offered the royal 
allotment, of more than 10,000 acres, for ^le, hy public tender. 
There were several competitors. The purchaser was a Wor- 
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cestersliire squire, Mr. Jolin Knight (of the same family as 
Payne Knight), who gave 5Z. an acre for the forest, and obtained 
about 10,000 additional acres of adjoining land, of a similar 
character, at about the same price — a compact estate of 21,000 
acres, in a state of nature— producing nothing that was not self- 
sown and self-sustained ; without fences, without roads across it, 
or communication with the surrounding towns and ports, and 
without dwellings, except a public-house at Simon’s Bath, 
which often sheltered smugglers and poachers, and female 
fugitives from the law of settlement. Except that the prices 
of labour and live-stock were low, the year 1818 did not seem 
favourable for a great reclamation scheme. The long wars 
that sprang out of the French Revolution of 1798 had been 
closed at Waterloo ; war prices for com had only been tem- 
porarily sustained by two bad harvests ; but the war taxes 
remained, and threatened to be increased by an approaching 
return to cash payments. Wheat brought 5Z. a quarter in 1814, 
a,nd only 40s. in 1822 ; while beef in Newgate Market was 
quoted from 2s. 4(f. to 3s., and mutton at 2s. to 2s, IQd, per 
stone. 

Still, the retrospect of the reclamations of the past century 
was tempting to an energetic man who was familiar with 
the agricultural literature that Arthur Young had created, who 
had been one of the guests at the Woburn sheep-shearings, 
who had seen the result of the conversion of some 400,000 
^cres of heath and moor in Bedfordshire, Norfolk, Lincolnshire, 
and his native Worcestershire, into rich, rent-paying farms. 
He was familiar with the successive steps of claying and 
marling, root-growing and sheep-feeding, and with the four- 
course system then perfected in Norfolk by the invention of the 
drill and the horse-hoe, and the use of cmshed bones and rape- 
cake, the earliest portable manures. He had studied the means 
and the management by which Mr. Thomas Coke, afterwards 
Earl of Leicester, had created a princely estate out of the 
desert where he saw, when he took possession, two rabbits 
fighting for one blade of grass.” In his character and his 
acquirements, in his ample means and tenacity of purpose, 
Mr. John Knight had every qualification for success except one 
— the art of profiting by experience. He began grandly, and 
the monuments of his early enterprise remain to this day. 

It is difficult for the present generation to form the least idea of 
the state of isolation in which many fertile districts of the 
kingdom, and especially of the West, existed in the early years 
of the present century, when they lay even a short distance from 
the mailncoach roads, and the ports and creeks of the sea-coast. 

A naap of Northern Devon and Western Somerset will show 
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the Exmoor* of the present day communicating with the 
sea-coast at Barnstaple, Ilfracombe, Lynton, Minehead ; and 
with South Molton, Dulverton, and Taunton, by good coach- 
roads and well-provided bridges over the winter torrents. But 
in 1818 the only means of communication was by the tracks 
travelled over by the once celebrated, now extinct, Devonshire 
pack-horse — that famous animal which disappeared before road 
waggons and carriers’ carts, just as these have been superseded 
by railway-trains. 

Mr. Knight began by building, of the dry stone of the country, 
a fence more than forty miles in length round the Exmoor 
portion of his property. He next constructed excellent roads,. 
north, south, east, and west ; roads which remain examples to 
the county for the skill with which they were laid out, and the 
solidity with which they were executed. These, for the first 
time, gave Exmoor access to the neighbouring market-towns 
and ports, and, last, though not least, to limekilns. 

He laid the foundations of a mansion, wich was never com- 
pleted, and is at present a picturesque ruin ; he inclosed a num- 
ber of fields of from 50 to 100 acres each, and established farms 
east and west of Simon’s Bath. On these farms he set zealously 
to work to carry out the system of cultivation that had been so 
successful in his native county under a very different climate. 

He had farmed largely all his life in the north of Worcestershire, 
and had had a share in bringing into cultivation large tracts of 
heathy common on the New Red Sandstone in that county, much 
resembling in character the Cannock Chase of our own times. 

The appearance of Exmoor in genial seasons was so superior 
in apparent fertility to that of the Norfolk blowing-sand and 
the Lincoln heaths and wolds, that he never doubted that the 
famous four-course system would convert it, with the help of 
turnips and sheep, into profitable barley-, if not wheat-land. 

His efforts were vain, — defeated/ by a climate that made corn- 
growing at any price unprofitable : for, even if the mechanical 
means, which have so recently been perfected, had been in 
existence for breaking up and mixing the soil at Exmoor, it 
was impossible, at the elevation of 1000 to 1500 feet above the 
sea-level, except in very exceptional years, to ripen the crops 
of wheat and barley. 

Had Mr. Knight met with a little work written by a Lam- 
mermuir farmer, and printed in 1823, by the father of the pre- 
sent Sir Hugh Hume Campbell, he would perhaps have learned 
that the capital he sank, and the tenacious energy with which 

*** “The Oxdn’ance map of Exmoor is so ciirionsly incorrect that ifc mnsthay^ 
heen composed out of the inner consciousness of the surveyor— valleys are made 
hills, and hills valleys .** — Jjetter io the Author* 
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he persisted year after year in arable cultivation, would have 
laid down three times the area of well-limed permanent pasture. 
Mr. Knight broke up the pan before described with heavy sub-* 
soil ploughs, drawn by teams of bullocks at a vast expense, and 
with complete success, so far as making the land perfectly porous 
and dry for all time; for he converted the mixed peat, pan, 
and yellow clay, when dressed with lime, into a dark fertile soil, 
which to this day produces admirable pasture. The land which 
was broken up forty or fifty years ago, and then injured by over- 
tillage, in vain attempts to grow corn-crops, having then been 
liberally dressed with lime, forms the staple of the best grass- 
land on Exmoor ; and the subsoil-ploughs, which it would not 
pay to work with bullocks, now form a useful addition to the 
earth-stirring apparatus set in motion by the steam-cultivator. 

A large herd of West Highland cattle, introduced as better 
calculated to brave inclement winters on the higher ranges of 
Exmoor than the native Devons, throve at first amazingly ; but 
the calves, running with their dams on the hills, grew up wild 
as the red-deer, and proved unmanageable and unprofitable. 
Mr. Knight also established in the inclosures at Simon’s Bath a 
large breeding-stud of Yorkshire mares, for \vhich he provided 
English thoroughbred sires, and even joined in the costly ex- 
periment of importing from Dongola several stallions of the 
breed from which the traveller Bruce chose his war-horse.* 

But although Mr. Knight was an excellent judge of horses, 
and spared no expense to obtain blood, bone, and quality, and 
although he succeeded in producing many excellent horses, he 
failed, as everyone who has attempted a great stud of half-bred 
horses has failed, to make a profit by it. > 

The attempts to farm on Exmoor were persevered ih with 
lavish tenacity long after everyone, except the owner, had become 
convinced that wet tracts could not be broken up by ox-teams 
S with any prospect of profit ; and that to attempt to turn the dry 
7and, however fertile, into sheep and corn farms, on the four- 
coiiffse-system, was simply impossible in that climate. 

IhSt842 Mr. Knight, then seventy-six years of age, feeling 
himself^ unable to continue the exertions and exposure necessary 
for carrying on his Exmoor farms, retired to Italy, where he 
died at l^ome in 1850. He placed the management of his 
property iij the hands of his eldest son, the present proprietor, 

* ^ After publication of * Brace’s Travels,’ Mr. tFobn Knight being at the 
honse of Sir Joseph Banks, Ijords Moreton, Headley, and Bnndas being also of 
the party, the conversation turned on Bruoe’s descriptioii of the big Nubian blood 
horse, and ende^ in each writing a check for 250Z. and handing them over to 
Sir i^os^h on account of the expense of* bringing over some specimens ef the 
Dongol^ The ijest of these found their way to the Exmoor breeding stud.” — 
Sidney’s ‘Book cjf the Horse.’ 
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Mr. Frederick Winn Knight, then just elected to represent his 
native county of Worcestershire in Parliament. 

* This gentleman^s first step was, with the help of his agent, 
Mr. John Mogridge, of Molland (one of a family well known to 
all admirers of pure North Devon cattle), to build a number of 
farm-houses, which were completed with remarkable economy 
and success, as may be seen at the present day. Mr. Knight 
drew all the plans of the farm-steadings himself ; he built them 
of stone delved on the moors, and with labour hired by the 
piece from the neighbouring villages. In a word he succeeded, 
without the costly assistance of an architect or surveyor, in 
producing comfortable and convenient, but certainly not pic^ 
turesque, farm-steadings. 

The idea in preparing these large farms was to follow the 
system that had been so successfully carried out in the wolds 
and heaths of Lincolnshire — ^to let the farms at very low rents, 
in their wild unimproved state, with a tenant-right like that of 
Lincolnshire, to farmers of capital and enterprise. 

Such tenants, however, were not at that date to be found 
in the neighbourhood. The Devon and Somerset farmers, a 
quarter of a century ago, considered that to attempt to farm 
on Exmoor, or to use it for anything but summer grazing, was 
sheer madness. They would not have it at any price, although 
some of them occupied fields of the same soil, divided only 
from Exmoor by a boundary fence. 

When in 1850l Mr. John Knight died at Rome, Mr. Frederick 
Knight found himself saddled with the farm devoted to the 
horse-breeding stud and many thousand acres of wild land in 
hand, besides a number of new farms unoccupied. The only 
income he obtained from over 10,000 acres of wild land was the 
poll-rent paid for the summer feed of sheep and cattle, and the 
produce of herds of Exmoor ponies, which fetched less money as 
three-year-olds than Mr. Frederick Knight’s six-months-old pony 
foals have realised for the last half-dozen years at Bampton fair. 

The first set of men then who signed agreements to occupy 
tracts of land on Exmoor, and for whom Mr. Knight undertook 
to erect fences and houses and to make roads, were strangers to 
the country and climate; 

If the prices of live-stock and dairy produce had kept up to 
the scale of preceding years, on which these men had made 
their calculations, some of them would probably have succeeded. 
But the groundless panic and consequent fall in the price of 
corn, meat, and live-stock, which took place after the passing 
of Sir Robert Peel’s Free Trade measures, cleared Exmoor of 
most of the strangers who had first settl^ down under Mr. 
Frederick Knight’s low rents and liberal leases. 
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The following extracts from an article on the condition of 
Exmoor, which I wrote after visiting the district in the autumn 
of 1853, tempted bj an advertisement of the pony sales, give a 
good idea of the character of the country, and of the changes 
that have taken place within a quarter of a century. These 
changes have made the North Devon and Somerset farmers 
prosperous, while the arable farmers in the rest of England are 
struggling with a succession of difficulties. 

1853 was a year of low prices for every sort of farming- 
produce, and particularly for Hve-stock. North Devon had not 
tasted the benefits of railroad cattle-trucks. At that date a 
recently opened spur-line from Exeter to Tiverton afforded the 
nearest station to Exmoor, distant 30 miles of very hilly road. 

Within the last six years, two lines starting from Taunton 
have tapped the Hill district — one, the more important, running 
through South Molton, 11 miles from Exmoor, terminating at 
Barnstaple — the other along the base of the Brendon Hills to 
Watchet and Minehead. Both communicate directly with all 
the markets from Bristol to London. Instead of having to 
travel to Exeter, and then change to a branch line to Tiverton, 
the Flying Dutchman takes up at Paddington and deposits 
at South Molton within six hours ; while the meat-van, packed 
with carcasses in the evening at South Molton, is in the Metro- 
politan Market the next morning. But the road from South 
Molton to Exmoor has scarcely changed since 1853* 

A gradual ascent over a succession of hills, of which every 
descent, however steep, leads to a still longer ascent the first 
6 miles, through real Devonshire lanes, with high banks on each 
side, covered with ferns'* and grass, and topped with trees and 
hazels, bearing nuts with luxuriant abundance ; the road for 
the most part excellent, without much road-makers’ care, for it 
rests on natural rock. On the rich valley pasture of small 
enclosures red Devon oxen were fattening ; and sheep, not of 
any mountain or upland breed, but long-woolled. 

“At length the hedges began to grow thinner, beech-hedges 
succeeded hazels ; the road, more rugged and bare, showed the 
marks winter torrents had ploughed, deep channels ; and at 
the turn of a steep hill we saw on the one hand the brown 
and blue moor stretching before and above us, and belbw, the 
fertile long cultivated vales lay like a map unrolled, various in 
colour, according to the crops, divided by frequent enclosures 
in every angle, from the most acute to the most obtuse. Below 
was the result of the cultivation of centuries ; above, an example 
of one of the most reoent attempts at reclamation. As far as the 
horizon extended, not a place of habitation was to be seen, until 
just at a hollow bend out of the ascending road we came upon a 
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iow white farm-house, flanked by a great turf stack, but with 
no signs of corn or fold-yard for cattle. This was the one 
hostelry and habitation on Lord Poltimore’s moorland estate — 
‘The Poltimore Arms.’ Our conductor opened a gate, in a 
high stone wall capped with turf ; we drove through, left I>evon, 
and entered. Somerset and the Exmoor estate.” 

« jfe « « 

“ Very dreary was this part of the journey, although, contrary 
to the custom of the county, the day was bright and clear, and a 
hot sun defeated the fogs, and kept at a distance the drizzling 
rain. We had left the smooth rock-floored road, and were travel- 
ling along what more resembled the dry bed of a torrent ; turf 
banks on each side defined rather than divided the property. As 
far as the eye could reach, the rusty tufted moorland extended, 
bounded in the distance by round-backed hills. For about two 
miles we jolted along until we came in sight of the first farm- 
house. Soon a magnificent crop of turnips came in view, close 
•adjoining a heavy crop of oats. The next three miles, through 
the heart of Exmoor, was over one of the capital roads con- 
structed by Mr. F. W. Knight’s father. Descending a steep hill, 
we came in sight of a view, of which Exmoor and its hundred 
districts in North Devon afford many — a deep gorge, at whose pre- 
cipitous base a trout-stream rolled along gurgling and plashing, 
and winding round huge masses of white rock. The far bank in 
places extended into natural water-meadows, where red cattle 
and wild ponies grazed, and in others rose precipitously. At 
one point, where both banks were equally steep and lofty, on 
the far side was a young plantation with thick underwood ; 
but no trees of sufficient magnitude to deserve the name of a 
wood. Passing the small pool called Simon’s Bath, fences gave 
signs of established cultivation and habitation ; a rude ancient 
bridge, with two arches of different curves, without side battle- 
ments or rails, led to the small lodge, adapted from a public-house, 
for his temporary habitation, by Mx. John Knight, pending the 
completion of a mansion never completed, the unfinished walls 
of which rose like a dismantled castle from the midst of a grove 
of trees. Crossing the stream, not by the bridge but by a 
ford, and passing through the stone-built straggling village of 
Simon’s Bath, we arrived in the field where the pony sale was 
to be held, some 10 acres, forming a very steep slope from the 
upper part, which is comparatively flat, the sloping side extend- 
ing on the boundary stream broken by a stone quarry, and dotted 
over .by huge blocks of bleached stone.” 

Amongst the few changes in the scenery wrought on Exmoor, 
within a quarter of a century, one of the most noteworthy is the 
construction of a church and parsonage on this picturesque spot ; 
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while below, the tbiii plantations have grown into luxuriant 
woods — borne of woodcocks in bard weatber, and of foxes all tbe 
year round. 

The breeding stud of ponies,” to see which was tbe prin- 
cipal object of mj visit, “ contained about 400 head. Their 
produce, which had been, as already mentioned, improved at vast 
expense, averaged at auction as three-year-olds only about %h 
apiece, a miserable return from 10,000 acres. 

The farnas, which varied in extent from 500 to lOOO acres, 
were principally occupied as store farms, with some dairies. 
The tenants were from Yorkshire, Lincolnshire, Leicestershire, 
Derbyshire, and Dorsetshire. Modifications of the system of 
all those districts were tried by the tenants. The plan of 
reclamation then in course of trial was to burn the turf, dress it 
with tons of lime per acre, at a cost of IZ. a ton. Then, 
without other manure, to have a crop of turnips sown on the 
flat, eat the turnips off in winter with sheep, follow with seeds 
— a mixture of Timothy grass, clover, and Italian rye-grass — to 
be pastured for three years, then ploughed up and succeeded by 
a crop of oats. The next rotation was to be roots, supported 
by farmyard-manure of beasts fed daring the winter.” 

But very few tenants lived to see the end of this rotation. 
It was pretty on paper, but it had a fatal defect — it did not, and 
it could not, pay in a climate where growing wheat for sale was 
out of the question. A few small farmers still grow wheat for 
their own consumption, hut it is generally very poor in colour 
and in quality. Some years after the foreign farmers had dis- 
appeared, the gradual rise of prices of stock and meat began to 
fill the pockets of the North Devon cattle and sheep producers ; 
at last a North Devon man took one of Mr. Klnight’s large farms 
near his house at Simon’s Bath- He was, perhaps fortunately, 
not rich, and in the beginning held an auction every spring to 
let the summer grazing of some of his grass--fields. People began 
to get accustomed to the idea of an Exmoor farm ; and one by 
one men from the neighbouring parishes took, on leases varying 
in terms from 4 to 19 years, all the land that Mr. Knight had 
to let. The rents at first were low. Since the general re-settle- 
ment of the estate in the hands of the Devonshire farmers, 
hardly a case of re^ietting a farm or an allotment in Exmoor 
has taken place without a considerable increase of rent. 

This increase has been accompanied in almost every instance 
by a fresh outlay of capital on the part of the landlord, to make 
the farm worth the new rent. The farms have seldom changed 
hands, and the outlay has been usually agreed upon, watched, and 
executed for the landlord hy tenants who have made money on the 
farm, and who best know its capabilities and its deficiencies. 
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The enclosure of Exmoor and the surrounding commoias, the 
improvable nature of the slate-soil, and its great and easy 
adaptability to the wants of the age — beef and mutton — ^have 
been of unmitigated advantage to the inhabitants of the neigh- 
bourhood, high and low. . 

Nothing could be poorer ox more miserable than the en- 
tourage ” of these wastes previous to the enclosures. The farms 
were generally very small ; *tbe farmers were hardlj removed 
from the class of agricultural labourers, to which their brothers 
and sons often belonged. Wages were but Is. or 8s- a weei, and 
employment in the winter months almost nil. 

In some parishes, a great part of the land belonged to these 
small farmers, whose little holdings were generally mortgaged, 
and often deeply. These little proprietors lived in such extreme 
poverty as to be often actually worse off than the agricultural 
labourers- 

In other parishes the farms bad for centuries been let on 
leases for three lives, the annual rent being very small, the chief 
income arising from fines paid on putting a new life into the 
lease. 

The cultivation was miserable in the extreme. It consisted 
in making! good the fence round one field, and chopping it with 
oats, year after year, until it would bear oats no longer 5 then 
throwing it out, and treating another field in the same way. 
The best grass-field on the farm was generally chosen as the 
next in succession for oats. Turnips were almost unknown ; 
and a man who had been seen hoeing a field of them was pro- 
nounced a madman for destroying his own produce. 

It was a lawless country. The commons extended to the sea- 
coast for many miles. The farmers were in league with the 
smugglers ; and when a cargo was announced, all the farm men 
and horses were put in requisition to land it and to convey it by- 
night over the moors to the little inland towns for sale. Some 
of the farmhouses near the sea had laige secret cellars, where the 
ke^ were stowed away. 

Sheep and pony stealing was rife on the moors ; and herds of 
st^en sheep and ponies were regularly driven to the chief fairs 
ii^&e South of England. 

Wrecking was mot neglected, when opportunity offered, on 
the rocky and dangerous coast between Barnstaple Bar and 
Minehead. Families are pointed out whose wealth, such as it is, 
is said to have been made by some such contrafeamd and un- 
lawful practices. ^ 

The neighbourhood of Withypood, where a large undivided 
common still affords. secret ways of conveying stock by night, 

o 2 
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without fear of detection, is still celebrated for lost sheep. The 
old nursery rhyme — 

« Steal the sheep and sell the wool, 

Say the bells of Witbypool/' 

shows that an evil tradition lurks around that locality. 

Many of the farm-buildings, fifty years ago, were of the most 
miserable description. A long* building like a shed would 
sometimes contain two or three farm-houses. The farms (small 
as they were) were seldom united in a ring-fence. The fields 
were disposed as if they had been chosen by lot instead of being 
laid out for the convenience of the owners or tenants. Some 
catch-water meadows they had, and these were the only pieces 
of land that were well attended to and kept in good order. The 
cottages in the hill villages were dirty and wretched, and the 
pig, when driven, took refuge, as in Ireland, in the dwelling- 
house. 

The enclosure of the commons and the high price of live-stock 
and dairy produce, have raised the value of the whole hill country. 
Landlords, tenants, and labourers have alike benefited. Many 
thousands of acres of inclosed common-land, which fifty years 
ago counted for little or nothing in the valuation of a parish, 
are now let for from 10^. to 20s. an acre. 

The tenant-class have all money in their pockets ; and whereas 
half a century ago it was difficult to find a good tenant for a 
farm of 100^. a year, several eligible men are now found at once 
as competitors for farms of three or four times that rental* 

But the greatest change for the better has been among the 
labouring classes. Their condition, thirty years since, partook 
of the poverty of the agricultural labourers of the south-west of 
England generally. Since that time their wages have nearly, 
if not quite, doubled. In the parish of Exmoor there is but one 
pauper. 

The inclosure of the cormpaons opened a wide field for the 
labourer ; nearly 100 miles of new roads, and many hundred 
miles of new fences (besides building, draining, paving, and 
other cultivation on lands from which no labourer had ever 
earned an honest shilling in their uninclosed state), have been 
mainly done by piece-work during the time of which I am 
speaking. * 

The gangers, or small contractors, for this work have developed 
themselves in great numbers into thriving farmers. In no part 
of England has the working-class had such an opportunity, 
during the last thirty or forty years, as in the north of Devon 
and the adjoining parts of Somerset. These remarks must be 
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strictly held to apply to the Devonian slate, or Old Red Sand- 
stone, country only, and not to extend to the yellow clays which 
bound that formation on the south, and reach across the whole 
basin from the slopes of the Exmoor slates to the Dartmoor 
granite. 

There are few or no parishes here in which thriving farmers 
are not to be found who sprang directly from the labouring class, 
and this is nowhere more easily to be seen than on Exmoor. 

William Carter^ of Litton Farm, who has raised himself to 
the position of one of the best breeders of IVorth Devon stock, 
was an ox-boy on Honeymead Farm, and afterwards a postilion 
in the late Mr. Knight’s stables at Simon’s Bath. His farm is 
in the wildest part of the Exmoor Hills, adjoining the parishes 
of Molland and Anstey. He seldom sells a cow calf under 10 
guineas, or a heifer under 35J. to 507. Shorthorn breeders may 
laugh at these prices, but on Exmoor they are thought very 
remunerative ones. Having worked with the subsoil plough 
and ox-teams in his boyhood, he was not afraid of breaking up 
the black land, and shortly after taking his farm had some 
capital fields of reclaimed peat. 

William Carter still lives on Exmoor, though he has bought 
at 507. an acre, but of his savings, a farm into which he has put 
his daughter and son-in-law. He is one of the few Exmoor 
tenants without a lease, but he well knows that his rent will not 
be raised during his lifetime. 

Excellent herds of North Devon cattle are also to be seen on 
some of Mr. Knight’s South Forest farms. A visit to Emmett’s 
Farm (Mrs. Tucker), and Wintershed Farm (Mr. Richards), will 
well repay any fancy breeder of North Devon stock. 

William Mayes^ of the Warren Farm (recently dead), had 
been one of the late Mr, Knight’s cattle-herds for many years 
at 15s, a wedk. His rental was nearly 4007. a year on Exmoor 
alone. His son still holds his lease of \he Warren Farm. 

William Fry, of Picked Stones Farm, came to Exmoor to work . 
in the nursery as a day-labourer. 

His predecessor in Picked Stones Farm, Francis Comber, was 
also, in his youth, a day-labourer in Mr. Knight’s employment. 
He afterwards worked a lime rock, and had saved 1000 guineas 
before he took Picked Stones at a rent of 1807, a year, winch rent 
is now, on reletting, largely increased. Comber has retired, with 
a good competency, to his native village, after placing both his 
sons in business. ^ 

Many other examples may be named on Exmoor alone of 
labourers who have grown into farmers, but enough has been 
said to show that the infiux into the market of .good land, let at 
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low rentals, wlaicli has been caused bj the inclosure of the com- 
mons, has been turned to good account bj the hard-working and 
intelligent labouring class of North Devon and West Somerset, 

The patois of the inhabitants of the Exmoor Hill parishes, 
fifty or sixty years ago, was wholly unintelligible to ordinary 
Englishmen. A little book entitled ‘ An Exmoor Scolding, and 
Exmoor Courtship, in ail the propriety and decency of the Ex- 
moor Language, with a Glossary,’ was compiled by a neigh- 
bouring clergyman, aided by one Peter Lock, a blind itinerant 
fiddler and native of North Molton. It was printed about the 
year 1725, and passed through seven editions before 1771. It 
has since been several times reprinted at Exeter, and was con- 
sidered a text-book for young barristers on the Western Circuit. 
Witnesses from the hill country were generally aware of the 
advantage they possessed in having an unintelligible jargon 
to fall back upon when teased with questions they did not like 
to answer. An ordinary tourist can now make himself easily 
imderstood in passing through the Exmoor neighbourhood. 

During the last half-century the farmhouses and buildings 
in some of these parishes have been entirely rebuilt, and in all 
they have been much improved. The roads, from having been 
execrable, are now almost universally in a fair condition, and 
many new turnpike and leading roads have been made. 

Changes have taken place in the ownership of property. 
Many of the small freeholds have been sold to men of larger 
means ; and in some cases the old proprietors are living com- 
fortably as tenants on farnds where they had starved as land-r 
owners. The leases for lives are almost extinguished. Turnips 
have been encouraged. The old plan of exhausting one field ' 
at a time has been exchanged for improved methods which 
enable farmers to earn and pay a fair rent half-yearly. 

The. extension of railway communication to South Molton 
and Barnstaple, as already mentioned, has opened the markets 
of England to the North Devon farmers. A further railway 
extension through the hill country is now being planned, which 
will, when carried out, by greatly cheapening and increasing 
the supply of lime, increase the produce and the value of the 
Exmoor district to an amount that no one living can at present 
estimate. 

The rents are paid to the day, and for the last dozen years 
there has not been an arrear on any Exmoor farm. The new 
principle in No:^th Devon of breeding and feeding is at the 
bottom of the success. The old North Devonfarmer sold his store^ 
stock to the dealer ; the Tieio cm sells his stock fat to the lutcher. 

In 1875 and 1876 West Country farmers were thriving on 



Exmoor Meclamation* 


87 


.Exmoor, paying for some dozen farms an average rent of 300Z* 
a year apiece. For several years previous no farm had become 
vacant on Exmoor without it being an object of keen compe- 
tition by men bred within twenty miles of the confines of the 
Forest. 

But it must be added that between 1853 and 1863 great im- 
provements of a cheap and simple character had been made in 
the tmatment of the land of Exmoor. Mr. Knight had still to 
face the inconvenience of holding in hand many thousand 
acres. Attempts made, with great perseverance and more than 
ordinary knowledge of the principles and practice of breeding, 
to improve the size and quality of the breeding stud of ponies, 
by using stallions of a superior character, did not pay. As 
long as the ponies were treated as wild animals, finding their 
living on the open moor, helped with a little forest hay in 
the rare snow-storms, they cost next to nothing ; but as soon 
as they were improved in breed it was found necessary to feed 
them well in winter on hay and roots, if not with corn, grown 
on reclaimed land, if they were to grow into animals of any 
value. If crops were to be grown and gathered to feed ponies, 
it would evidently pay better to feed flocks whose ewes give a 
fleece and a lamb every year. *. 

After many inquiries conducted in Scotland, and some ex- 
periments with a flock of four or five hundred ewes of the 
Exmoor breed, Mr. Knight determined on stocking the still 
unlet portions of the moor with Cheviot or black-faced ewe 
flocks, to be tended by Scotch shepherds on the Scotch system 
of selling off the lambs, made as fat as possible, every autumn. 
This plan has recently been made more easy of execution by 
the extension through the hill district of the railroads from 
Taunton, that give access to markets as distant as Bristol, 
Birmingham, and London. 

This very bold, not to say revolutionary, experiment was en- 
couraged by the successful operations of his agent, Mr. Frederick 
Lovibond Smyth, in growing rape as artificial food for sheep on 
waste land, not more than three or four miles from the Exmoor 
boundary, without the great expenses that attend root-grdwing 
and preparing land for that purpose. 

Mr. Frederick Smyth was a tenant of a farm (Westland 
Pound) under Earl Fortescue, when, in 1857, on the inclosure 
of Challacoml^ Common, several hundred acres of waste 
land, composed, of peat from 12 to 30 inches deep, resting 
on the before-mentioned impervious pan^ were* added to West- 
land Pound. 

Mr. Smyth tried the experiment of cultivating this wet peat- 
land by paring, burning, and once ploughing it, then sowing 
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rape-seed witli lime, at the rate of about 3 tons to an acre* The 
experiment was a success* Rape thus sown in June will 
produce a crop in six weelcs, and it is the only crop that will 
grow before the land is laid dry, while the tap-roots pierce’ 
through the pan and help to disintegrate it. This crop of rape 
he ate down with sheep. He repeated the same rape crop for 
three or four successive years, each year having it eaten down 
by sheep, whose treading, aided by the penetration of the tap- 
roots of the rape, by that time decomposed the peat almost or 
quite down to time pan, which was broken up by the subsoil 
plough. The last year the reclaimed land was sown with rape 
and seeds mixed, and thus laid down to permanent pasture. 

Without lime, peat-land will grow nothing. The system of 
sowing rape with grass-seeds had been practised with success in 
the district for several years; but the system of reclaiming moor-» 
land by successive crops of rape, eaten down by sheep, is entirely 
the invention of Mr. F. Smyth. 

Many commons, partly composed of peat-lands, have been 
inclosed in this district during the past half-century. Much of 
the dry brown lands of these have been broken up and cultivated. 
So many crops of oats have usually been taken from this sort of 
land as to leave it in a worsfe state than before it was inclosed. 

Until Mr. Smyth introduced these lime-grown rape-crops, 
every other known method of reclaiming black-peat lands failed 
to produce the immediate return that would justify .a farmer in 
breaking them up, and they for the most part remained in their 
wild state. 

Nothing on these hills feeds sheep so surely and so rapidly as. 
this rape-crop. Sheep turned on it have been known to increase 
in value from 35, to 45. a week, and on an average may be calcu- 
lated to gain 25, in that time. 

This rape-reclamation system was discovered at a time when 
the demand for meat for the supply of distant markets was 
encouraging the hill-farmers to grow mutton as well as wooL 
In the good old times, wool was the principal object of the 
farmers on the hills adjoining Exmoor ; and mutton, as in Nor- 
folk, when Mr. Coke commenced his agricultural revolution, was 
only a secondary consideration. This was not extraordinary 
when the only markets were local markets, which might on any 
market-day be glutted by an extra flock of fat sheep. Under 
these circumstances, ewes and wethers alike were frequently kept 
on the commons until they died of old age. As each parish in 
the hill-district was, and is, entitled to pasturage on the manorial 
wastes in proportion to the number of stock kept during the 
winter, it was every farmer’s interest to keep as many as possible, 
however thin, so long as they were kept alive. This system, if 
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it can be called a system, perhaps accounts for the North Devon 
men making such indifferent hill shepherds* They possess 
little of the practical science that distinguishes the Scotch hill 
flock-owners. 

The steep hill-sides, below the limed reclaimed flats at the 
top, get the benefit of the washings of the lime, and the feeding 
and treading of the sheep which go on it to lie and. chew the 
cud after feasting off the rape. 

The first experiment commenced on Exmoor in 1868 was- 
carried out with the above described success on one hundred 
and forty acres of Duerdown. This pasture was eaten by sheep 
for four years. For the last three years (1877) it has been mown 
for hay ; and after a dressing of one cwt. and a quarter of nitrate 
of soda and salt has yielded two tons an acre of hay of excellent 
quality. 

The great advantage of this system over the ordinary more 
elaborate and more expensive plans is that the instrument of 
reclamation, the rape-crop, feeds mutton that pays all the ex- 
penses of liming in the first year. 

Mr. Smyth finds that rape pays best when grown in May,, 
but is then very subject to fly. From June to August the crop 
is more certain. 

The sheep and lambs sold off the first rape-crops before 
November pay for the lime bill, due, according to the custom of 
the country, at Christmas. 

The great object of the reclamation of these moors is to 
produce permanent pasture, which can be maintained by applying 
judicious lime dressings from time to time. With this object 
in view, it is Mr. Smyth’s opinion that corn, that, is oats, should 
not be grown on reclaimed moor-land before it is laid down 
to pasture, as the grass is never so good after a corn-crop. 
Indeed, a hill-farmer will find it more profitable to grow oats 
only for the use of his own horses. The ripening is always 
uncertain, and on recently reclaimed peat-land oats are apt to 
grow rank and flaggy. His returns must be from horses, meat^ 
wool, and dairy produce. 

Some of the best permanent grasses to sow on the improved 
peats are: Timothy grass (JPkleum praten$e\ Yorkshire iog{IIolea^ 
lanatus)^ and Cock’s-foot (Dactylis^ glomerata^^ with rye-grass 
and perennial clovers. 

Mr. Knight established his Scotch shepherds either in some 
of the farm-steadings built between 1843 and 1850, or in sub- 
stantial cottages, with a garden and grass for a cow attached to- 
each. There they dwell, with their wives and children, in 
solitude as complete as on their native hills. . 

The flocks consist of one hirsel of hardy black-faced High- 
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land sheep, placed on the Chains, as the highest and most 
exposed part of Exmoor is called ; the others are Cheviots, 
whose merit as producers of wool, mutton, and lamb, in districts 
where Down sheep could not exist, have long been established, 

Xhe permanent flocks consist entirely of ewes, which are kept 
until they are five years old, then fatted and sent to market 
with half-bred lambs — ^generally got by a Shropshire Down or 
Leicester ram. From 5000 ewes, including yearlings, about 
4000 lambs are reared. Those intended to keep up the stock 
are the produce of pure-hred Cheviot rams, some of which are 
usually purchased every third year in Scotland. Shropshire 
Down rams have not only the credit of being sure lamb-getters, 
but are a favourite cross with the butcher. 

With the Cheviot flocks and Scotch shepherds have been 
introduced mowing and haymaking machines, which are of the 
greatest possible value in a district where the supply of grass is 
almost unlimited, where labour is scarce, and the days and hours 
when haymaking is possible are few and uncertain. With the aid 
of this machinery, a large quantity of the wild natural forest grass 
is turned into hay, not of a very fine or very nutritious quality, 
but good enough to keep the ewes or any rough stock alive in 
hard winters, for mountain sheep will eat and thrive where more 
luxurious breeds would' starve. This hay is stacked and carried 
to what the Scotch shepherds call for the use of the 

flocks in hard winters. 

All the forest grass not cut is, after the custom of all Scotch 
sheep-farmers, periodically burned down. 

In very hard winters, a few locust-beans are added to the forest 
hay — this being the most convenient purchased food, because it 
requires no preparation ; and the Hill sheep eat it without any 
hesil^tion on the first time of asking. 

These Scotch sheep, being much more hardy than the native 
breeds, find a living on the moor, in all weathers except in 
snow-stojms,. which are very rare on Exmoor as compared with 
the North of England. About Midsummer, the rape crop 
colnes into use in time for the draft ewes and the lambs, which 
fall late on Exmoor, and it lasts until killed off by frost about 
November. 

On this rape, aJLfcefiSte4 with grass, the sheep and lambs are 
fattened withor^oots, com, or cake, and are sent off to be sold, 
alive or deadjT^accord^g to the state of the market, between 
August aim November. In. l^ovember the whole of thp draft 
stock is expected to be sold • 

The lambs, except those ptmchased on the spot by butchers^or 
jdbbem, who travel to Simpn’^ Bath for the purpose, are driven 
by road to South Molton ; theire they are killed, cooled, and the 
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carcasses hung in meat-vans provided for the purpose by the 
Great Western Railway ; and they are delivered in the Metropo- 
litan Market quite as soon as carcasses killed within 50 miles of 
London ; and the meat is in special demand from the flavour 
imparted to it by the manner in which the lambs are fed. 

It will be seen from the preceding description, drawn up on 
Exmoor itself, that under this, the third and last experiment, the 
feeding of sheep and lambs, with the help of rape-crops and lime- 
dressing, actually converts wild moorland, if dry, into permanent 
pasture without further expense ; and that this pasture can be 
maintained in good condition by periodical dressings of lime 
without any other manure. On my first visit to Exmoor 
twenty-five years ago, some beautifully green water-meadows 
existed near Simon’s Bath. Others have since been made, but 
not in the proportion that might have been expected. Looking 
at the numerous hill-side springs and brooks, each offering, the 
utmost natural facilities for successful irrigation, more might 
easily have been done. The brilliant verdure of the existing 
meadows shows that the water need only be distributed over the 
hill-sides to produce a most profitable return for cost and labour. 
It is a point worth noting that the Exmoor pastures never rot 
sheep. Couch-grass does not exist on Exmoor, and so grassy 
is the soil that a well limed fallow will find its way into good 
permanent pasture without a grass-seed being sown on it. 

Mr, Knight has lately been sowing some of the thousand- 
headed kale,’’ the virtues of which have recently been made 
known by Mr. Robert Russell, of Farningbam, in Kent. Mr. 
Russell, by careful selection of seed, has succeeded in vastly 
improving a cattle-food which has been known in Yorkshire for 
half a century.^ If this kale succeeds on Exmoor, it will fill up 
a gap between November and Midsummer, after rape has died 
out and before it comes in again. 

In 1873—4 the success of the new system of sheep-farming on 
Exmoor, with its attendant green crops of rape, had made urgent 
the necessity of breaking-up and subsoiling extensive , tracts of 
wet peat-land, and converting them into permanent pasture. 

Already a great break had been made in North Devon agri- 
cultural customs by the introduction on the hills of such advanced 
implements as iron wheeled ploughs, mowing machines, and hay- 
making machines. The time seemed to have arrived for trying 
if steam could not do quickly, effectively, and economically, what 
ox-teams had done slowly and expensively in 1824, 

* Soyer, fiie celebrated cook mention^ in his book pnbli^ed in 1863, seeing 
the ‘‘ thousand heads grown in York^ire for feeding sheep i but Messrs. Sutton, 
the seedsmen, of Beading, tell , me that the modem reputatxtm of this ^‘kale” as 
sheep-food is due to thel pains bestowed on it by Messrs. Bu^ell in selecting the 
best seed. 
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Steam Cultivatiok. 

Having decided on trying steam, Mr. KnigHt had the difficult 
task of selecting from the various rival makers and systems the 
best machinery for his purpose. He found that Fowler’s double- 
engine set had the advantage of going at once to work without 
any preliminary fixing of machinery, as well as the irnmense 
power of a straight and single action, so necessary in carrying 
out the Duke of Sutherland’s bold determination to manufac- 
ture arable land out of deep peats accumulated during centi^ries 
over the rough debris of perished forests. But in order to use 
double engines, nearly parallel roads or tracks, along which 
the engines can travel, are necessary, and such did not exist 
on Exmoor. To make such roads would have been very costly ; 
and as Mr. Knight’s object was to cultivate for permanent and 
improved pasture, and not to establish tracts of arable land, 
they would become useless in a few years when the final object 
of the reclamation had been achieved. On the other hand, the 
number of men required for working all the old roundabout 
systems rendered their employment too costly. 

So stood matters until, at the Taunton Show of the Royal Agri- 
cultural Society in 1875, Messrs. Barford and Perkins exhibited 
a new system, invented by Mr. F. Savage, C.E., of King’s Lynn. 

After a careful inspection of the ground to be ploughed, Mr^ 
Barford undertook to construct a 10-horse engine and set of 
tackle to work Messrs. Fowler’s Sutherland or Marshland plough 
on Exmoor. The trial took place, to Mr. Knight’s complete 
satisfaction, in 1876. The principle of reducing the speed to 
meet an extra heavy strain makes this 10-horse engine master 
of all the power needed — and by passing the large subsoil-hook 
along the bottom of an empty furrow, instead of ploughing and 
subsoiling at one operation, the whole tackle is relieved from a 
strain that might be detrimental to it. In some wet places this 
hook has succeeded in grubbing the subsoil nearly three feet 
below the original surface. 

The ploughs, both the marshland and four-furrow plough, 
used by Mr. Knight, were made by Messrs. Fowler of Leeds, and 
so good are they, that no stone has yet been met with in the 
process of steam-cultivation on Exmoor that has seriously 
damaged either of them. 

Mr. Savage’s system does away with the heavy detached 
drums which formed an essential part of all the old single 
engine sets, and he has arranged the road driving-wheels so 
that they can be used, when ploughing, as most efficient wind- 
iip^^Tums, the ropes working in boxes sunk in the wheels, 
of the engine being blocked up as a platform, while 
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work. By this arrangement the entire machine is simplified, 
the boiler is spared the strain it is subjected to when the wind- 
ing-drum is attached to it, and the large driving-wheels do all 
the work, whether on the road or in the field. The road-wheels 
can be driven either together or one at a time, or one forward 
and the other backward, so that the engine can actually be 
turned by steam on the ground on which it stands. But the in- 
vention that makes this engine more particularly suited to 
Exmoor is, that it has a very slow speed-gear attached to it, by 
which it can be lifted in a very few minutes out of any hole or 
bog into which it may have sunk. The ploughing-tackle is 
worked by Campain’s anchors, moved by chains and bails, on 
Mr. Savage’s latest plan. If, then, water can be led along a 
plough-track to the foot of the engine, which can frequently 
be done on Exmoor, the engine and rope take only one man to 
work it. The Campain’s anchors are pushed forward by the 
balls at the discretion of the ploughman ; and although a spare 
man usually attends the plough, to carry the signal flag, to 
manage the rope-porters where needed, or to turn a stone out 
of the way, the set can be worked under favourable circum- 
stances for half-a-day with two men only — one with the engine 
and the other with the implement. The men who now work 
the apparatus successfully were agricultural labourers when Mr. 
Barford came to Exmoor. Compared with the six or seven 
hands usually employed with the old roimdabout sets, the ad- 
vantage is immense. The engine works with a very small 
quantity of coal. 

Passing over the details of what might make a very^interest- 
ing agricultural tale under the title of ^ Adventures of a Steam- 
Cultivator on its Journeys through Devonshire Lanes and over 
Somersetshire Moors,’ it will be enough to state that, in the 
autumn of 1877, the engine, working a Sutherland plough by a 
roundabout apparatus, was in steady work in exterminating some 
400 acres of natural forest grass growing on a skin of primeval 
peat, nearly all moist, and in some parts with the water standing 
for an acre or more ankle deep. 

This Sutherland plough consisted of two huge shares, that is, 
one at each end of the implement, and also at either end a suh- 
soiler in the form of the fluke of an anchor without palms, the 
whole resting on four barrel-like wooden rollers, which acted as 
wheels as well as rollers. The engine having been by signal 
set to work, the plough was slowly dragged forward between two 
automatic anchors, cutting a huge slice of peat, and making a 
furrow 12 inches deep and nearly 2 feet wide ; the sod, as it 
was turned over by the plough, being rolled flat by the barrel 
wheels. When a double Journey had been performed forwards 
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and backwards, the machine was stopped, and one of the hooks 
let down ; and this, in nine cases out of ten, reached, penetrated, 
and broke up the before-described pan^ and, with one effort, 
thoroughly dried, and for ever, the peat which had already been 
destroyed by being tom from its roots. 

The resrdt was equally wonderful and capital. When the 
subsoiler was set in motion the water stood in pools several 
inches deep. The moment the iron had penetrated the pan the 
water passed away as through a cullender, and it remained 
perfectly dry after rain for some part of every day for a week. 
The work was done at the rate of nearly three acres a day, for 
it is one of the peculiarities of Exmoor that “ rain does not stop 
ploughing.” 

Esmoob. 



■ In the opinion of one of the most experienced land-agents in 
North Devon, the one operation just described doubles the 
value of the land. 

The next steps would be to cross it with a plough or culti- 
vator, then to break it up roughly with a strong harrow, to lime 
it at the rate of 2^ to 3 tons an acre of lime drawn by Mr. Knight 
from the kilns at Comhmartin or Lynmouth, with his own 
horses,* and finally to sow a crop of rape to be fed-off with sheep. 
After two or three crops of rape, paid for in fat lambs, the land 
will be ready to lay down for permanent pasture, requiring 
no further expense for drainage and no manure beyond lime, 
which is essential, because the natural soil, being almost devoid 
of the calcareous element, will not grow the most nutritious 
grasses until limed. 

As to the proportionate extent of deep peat pn the last re- 

, * Four of these in 1876 were gr^y Ereach mares, drafts ftom the General 
Omhibhs Company’s stock ; bought by the author, lame from Xiondon stones, 
and worked sound on E^mioor. 
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claimed tract, Titchcombe — an enclosure of 400 acres broken 
up by steam power, — ^there were about 50 acres wbicb could only 
be broken up and drained by the Sutherland plough and hook. 
Six or seven acres are so deep that they will require tile or stone 
drains. About 150 acres have been cultivated and the land 
laid dry by a four-furrow plough, connected by a chain in 
hauling the last furrow with a light subsoiler, formerly worked 
by four horses. The rest of Titchcombe could have been 
broken up by horse or ox labour ; but the steam-engine being at 
work, it saved time to use it; 

The following is as nearly as possible the actual cost of 
ploughing and subsoiling 19 acres of the above-mentioned land 
on the west side of Titchcombe 'p this being part of 400 
acres that were effectually reclaimed up to Christmas, 187 6 : — 

Cost. 

£ d. 


2 Men, 20 days at 3s. 2d. each per day 6 68 

1 Tonth, 20 days at Is. 8d. „ .. 1 13 4 

2 Boys, 20 days at Is. ' „ .. .. 2 0 0 

tons of coal at 20s. .. . , 8 10 0 

4 gallons of best oil at 5s, .. 10 0 

2 * ,, common oil at 8s. 3d. 7 8 


Interest and depreciation on tackle, 14 days at 15s. per day .. 10 10 0 

„ „ „ 6 days, when worked for) i lo o 

a few hours only each day at 6s. .. .. .. .. ^ x xv 


Total.. .. .. 31 17 8 

The following is Dr. Voelcker’s analysis of the soils which 
are being brought into cultivation by Mr. Knight^s steam 
cultivator : — 


Exmoob Soils. 
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Tlie results of the reclamation of Exmoor, since 1818, may be 
summarised in a very few words : — 

In 1841, when handed over to the management of the present 
owner, there were only two tenants, one of whom paid 4(>Z. and 
the other 301. a year, and there were only two farm-houses 
and seven cottages ; ten years later a score of good farmhouses 
and homesteads had been constructed, which no Devonshire 
man would rent on any terms, while the landlord derived a small 
and precarious return from a stud of native ponies. When 
twenty-five more years had elapsed there were twenty-eight 
farm-houses and fifty cottages; all the farms had for several 
years been let to substantial thriving farmers, born and bred in 
the immediate neighbourhood ; and the applications for farms, 
when vacant, gave the landlord ample choice. The four hundred 
ponies had been reduced to forty mares, whose foals were sold 
annually. The summer and winter pastures in hand, with 
additional rape-crops, were consumed by 9000 ewes and lambs. 
Steam subsoiling and cultivation were rapidly preparing wild 
land for crops which would enable the breeding flock to be in- 
creased by at least one-half. , 

The substantial improvements have not been executed without 
the “ master^s eye.” For many years, Mr, F. W. Knight has 
spent the greater part of the Parliamentary recess on Exmoor, 
superintending the details of his pastoral and agricultural in- 
novations in person. In three visits to Simon’s Bath Lodge in 
1875, 1876, and 1877, I have traversed the district and realised 
the progress of the works which I have attempted to describe. 

Dairying . — The North Devon farmers have within the last 
few years opened up a good market in London for the speciality 
of the county, namely, clotted cream. But up to the present time 
the operations of dairying, and particularly of butter-manufacture, 
are conducted in as barbarous a manner as in any part of 
England or Ireland. Mr. George Allender observed, in a paper 
on Dairying, read before the Farmers’ London Club, in 1877, 
that, ^ Nothing commands a more certain sale than first-class 
butter ; there is plenty of second-class. The difference is many 
pence per pound, and the differcTice between first-class and second-* 
class in ninety cases out of a hundred is only a matter of better 
management and attention to trifles. - . . ; three-fourths of the 
butter is spoiled after it is churned, from not getting the butter- 
milk thoroughly out of it and not making it up close^ so as to 
exclude the air.” 

The North Devon Dairy farmers have everything in their 
favour, an excellent breed of cows, soil, climate, and generally 
unlimited supplies of soft running water ; but their operations 
are conducted entirely by rule-of-thumb, entirely dependent on 
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the skill of the dairj-maid, without any assistance, modern 
machinery, or modern experience. 

To expect full-grown North Devon farmers or dairy-maids 
to learn anything from reading is nearly as much out of the 
question as in the days of Arthur Young ; but, in my opinion, 
the landlords might do much by introducing into the village 
schools manuals on the work of the future lives of the boys and 
girls. A short practical and interesting manual on Dairy Work 
might easily be prepared from the ‘ Journal of the Royal Agri- 
cultural Society of England,’ with woodcuts of the cooling appa- 
ratus, churns, and butter-making machines, which are in familiar 
use on the peasant-farms of Sweden, and are sold at a very low 
price. 


IV . — Report on the Farm Prize Competition . in the Isle of Man^ 
1877. By S. D. Shibeiff, of Saltcoats, Drem, N.B. 

In connection with the country meeting of the Society for the 
year 1877, the following prizes were offered by the Liverpool 
Local Committee for the best managed farms in the Isle of Man ; 
viz., in Class 7, for the best managed farm of 70 acres or upwards 
in extent, 25Z. ; and in Class 8, for the best managed farm under 
70 acres, but of not less than 25 acres in extent, 15?. In 
Class 7 there were only two entries, and in Class 8 but a single 
competitor. Before proceeding to describe the competing farms, 
it may be of interest to give a few particulars regarding this 
beautiful little island, dropped as it were into the sea, and al- 
most equidistant from what were formerly three great, kingdoms, 
now made greater from being happily all blended into one. In 
order to realise the singular situation of this island, I may 
mention that on a clear day a distinct view of England and 
Scotland and Ireland can be had from the top of one of its 
mountains called Barrule — not a bad site, one would almost say, 
for a royal palace. 

The length of the island is about 33 miles. Its breadth 
varies, being at its widest part about 8^ miles. It contains 
about 130,000 statute acres, and its population is a little over 
60,000. ^ ^ ^ 

The climate of the Isle of Man is wonderfully mild. The 
annual mean temperature is higher than that of any other place 
occupying the same parallel of latitude. The genial influence 
of the Gulf Stream causes this. The mean winter temperature 
of the Isle of Man is about 42*^ Fabr., whereas the temperature of 
Newfoundland, which lies further south, is 18° colder during 
winter, owing to the influence of Arctic currents. There cpuld 
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be no better confirmation of the mildness of tli climate than 
tbe proof afforded bj the beauty and luxuriance o&ome delicate 
varieties of shrubs, and whole hedgerows of fucl^ias of large 
size may be seen in great perfection. | 

I pass over the very early history of the island. %It is a spot 
singularly rich in legendary lore. For 400 years it ti^s the home 
of the Druids, and many of their stone circles are Ss|:ill to be 
seen. There are also numbers of stone crosses similaf-tothose 
in Ireland, bearing Runic inscriptions, which testify to ^ 

quests of Christianity under the banner of St. Patrick. £ ^ 

successively the property of Norwegian, Scottish, and pF^ish 
princes, forming a dependent sovereignty in the gre^t idal 
system. For three centuries under the sway of the 
Derby, it passed to the Dukes of Athol, and finally ijto the 
hands of the Crown, who purchased all their rights anq privi- 
leges from the Athol family so lately as 1829 for 4;6,000Z. 

I mention this suni to show what changes a few make, 

the lead mines of Laxey alone having paid to the ^own in 
thirteen years upwards of 80,000?. in royalty, or aboutf ne-sixth 
-of the whole purchase money of the island. 

CoMPETiKG Farms. 

I now come to describe the competing farms Cmss 
"Doth are near Castletown, where the Judges arri'vSd « 
evening of the 25th of June, after rather a stormy pas sagp pjom 
Liverpool to Douglas, proceeding on per rail to Castletown. 
We inspected both farms next day. Our instructions in regard 
to awarding the prizes were similar to those for the Liverpool 
district, viz., to coijsider r — 

1. General management with a view to profit. 

2. Productiveness of crops. \ 

3. Goodness and suitability of live-stock. 

4. Management of grass-land. 

5. State of gates, fences, roads, and general neatness. 

The farm described first, and which we considered, on the 
whole, most deserving of the prize, is in the occupation of Mr. 
Thomas Farghar. It is called Whitestone Farm, and lies about 
a mile from Castletown. The proprietor is W. L. Drinkwater, 
Esq., Kirfoy-by-Douglas. The soil may be described as light. 
The subsoil Mr. Farghar,' in his schedule, mentions as being 
shingle — a light gravelly debris of the limestone formation. 
The farm comprises about 122 acres imperial, 

Xhe rotation adopted by Mr, Farghar appeared to he most 
suitable for the soil, viz., pasture which lies generally for three 
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years, and when ploughed, is sown either with wheat, barley, or 
oats, whicherer is most suitable for the fields. Then a green 
crop follows in the shape of beans, potatoes, and turnips. A 
white crop succeeds these, and the land is again sown down 
with grass-seeds. 

This farm is admirably adapted for grazing. A river, which 
bounds one side of it, gives a fine supply of water to nearly 
every field. When we inspected this farm it was under the fol- 
lowing crops, viz. : — 

Wheat, 23 acres, after tur- Swedes, 25 acres. 

nips. Yellow turnips, acre. 

Barley, 16 acres, roots and Beans, 8 acres, 

grass. Pasture, 26 acres. 

Oats, 7 acres, roots and grass. Old grass, 5 acres. 

Potatoes, 24 ^ acres. Hay, 7 acres. 

The grain crops gave pronoiise of being good. The potatoes 
looked particularly well, and we admired the capital plough- 
manship which was shown by the straightness and regular 
width of the drills. The beans were very good indeed, and we 
were particularly well pleased with the pasture, the strong 
healthy clover plants proving the soil to be in capital heart. The 
hay was also a good crop. 

I may here give the mixture of grass-seeds Mr. Farghar sows, 
viz., 4 lbs. red clover, 4 lbs. white, 2 lbs. alsike, 3 lbs. trefoil, 
with 1 bushel perennial rye-grass and J bushel Italian. 

Stock , — ^The stock kept on the farm may be described as 
movable. We saw 30 good three-year-old bullocks which had 
been kept during winter in the cattle-courts, and were being 
grazed fox a short time preparatory to being sold to the butcher. 
The sheep stock were ewes — two score of the Shropshire breed ; 
these are put to Shropshire rams. The lambs are sold fat, at an 
a-verage price of about 42^. The produce of the 40 ewes averages 
about 60 lambs. The old ewes are sold in August at a profit of 
10s. per head, exclusive of the wool. 

Labour, — 2^ pairs of horses generally do the work of the farm ; 
but three pairs were employed last season. Three ploughmen, 
all married, are kept, and live on the farm, receiving 13 a*. per 
week, with free house and garden, 1^ ton of coals, and 2 bushels 
of potatoes. No extra wages are paid during harvest. Women 
employed receive lOd, per day, and Is, during harvest. 

Manures, — ^Mr. Farghar uses about 8 tons of bone manure for 
his turnip crop- From being near the coast he has a plentiful 
supply of sea-weed, with ^hich he manures the stubbie as an 
addition to as much farmyard-manure and lime-compost as he 
can possibly manufacture. Mr. Farghar keeps one cow for the 
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house, and fattens two pigs. He breeds no cattle, finding it 
more profitable to purchase those he requires for eating his tur- 
nips and rotting down straw to supply manure for the farm, 
Xhe gates and fences were all in pretty good order. We con- 
sidered Whitestone Farm to be in a creditable condition, the 
pasture fields, which may be invariably taken as one of the 
best tests, being particularly well laid down and showing capital 
cultivation, Mr. Farghar holds his farm under a system of three 
years* tenure. 

The other farm competing in this class is called Balladoole, 
the property of William Baring Stevenson, Esq., of Balladoole, 
Castletown. It is farmed by Mr, Thomas Fisher. It lies one mile 
to the west of Castletown. The extent is 189 acres. The soil 
varies from heavy clay to light gravelly land, all upon the 
limestone formation. The tenancy is from year to year. When 
we inspected this farm, we*found it under crop as follows : — 

Wheat, 39 acres, 10 after grass, 10 after potatoes, 8 after 
beans, 5 after mangolds, 6 after turnips. 

Barley, 32 acres, 19 acres after wheat, 13 after turnips. 

Oats, 9 acres, after wheat. Beans, 6 acres. 

Potatoes, 10 acres. Pasture under rotation, 34 acres. 

Swedes, 19 acres. Hay, 7 acres. 

Grey stone, 3 acres. Pasture, 6 years old, 19 ^acyofiff 

Mangolds, 4 acres. Pasture, 11 years old, 5’ acres. 

The wheat crop on this farm varied much in appearance. 
Some portions were exceedingly good ; others, again, were not 
very good. The variety of the soil was one of the causes of this 
diflerence, another being the effect of the preceding crops. The 
barley crop promised, on the whole, to he a good average one. 
Potatoes looked healthy and vigorous, and there was a fine pro- 
mise of the turnip crop, the young plants being strong and 
regular all over the breadth sown ; but both potatoes and turnips 
were suffering from the hoeing and singling being behind, 
which was not to be wondered at in consequence of the nature 
of the season, a rapid vegetation of weeds, and a scarcity of 
labour to overcome these difficulties. 

Stock, — Mr. Fisher keeps 11 cows, 1 hull (Shorthorn), 10 
calves, 6 yearlings, 5 two-year-olds, 6 three-year-olds. Four 
had been sold at prices varying from 227. to 317. There were 
42 ewes, — one-half Shropshire, the other half Leicester. The 
lambs are all kept over the winter and fed off as shearlings. 
Mr. Fisher finds he can get the highest price for the Shrop- 
shires as mutton. He was very unfortunate with his lambs last 
season, having lost forty by worms in the lungs. 
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Morses , — ^Ten horses are employed on the farm ; also a foal, a 
yearling, and a two-year-old. Five pigs are bought in to fatten. 

Mr. Fisher pays, about 100/. a year for artificial manures, 
and about 22/. for cake. In addition, he uses a considerable 
quantity of beans, barley, and oats for feeding purposes. 

Labour , — ^There are four cottages on this farm. Carters re- 
ceive 13^. per week, free house and garden, and IJ- ton of coals. 
The total cost of labour for the year is a little under 2/. per acre. 

Mr. Fisher lays down his pastures with 3 lbs. per acre of red 
-clover, 3 lbs. white, 3 lbs. alsike, 2 lbs. trefoil, 1 bushel mixed 
ryegrass, one-third being Italian and the remainder perennial. 

Mr. Fisher’s system of farming is quite different from Mr. 
Farghar’s, both in regard to the management of the stock and the 
cropping of the land. The former breeds all his cattle and keeps 
on his lambs ; the latter purchases his cattle and sells his lambs 
off the ewes. Mr. Fisher takes two consecutive white crops: 
Mr. Farghar never more than one white crop. Our Isle of Man 
experiences are too limited to enable us to give an opinion as to 
which practice is most suited for the district, as so much depends 
upon the capabilities of the soil and the situation in regard to 
the supplies of manure to keep up the condition of the land. 
We considered that the entire management of Balladoole reflected 
credit on Mr. Fisher’s skill as an agriculturist, and that he 
showed an evident desire to introduce and prove new systems 
of farming. 

The farm which competed for the prize in Class 8 lies on the 
road between Peel and Ramsey. To reach this farm we drove 
from Castletown to Peel — a most beautiful drive, giving us a 
view of the south-west coast of the island. Our route took us 
through Glen Meay, on to Peel, where we remained all night. 

We drove to Ballaneddin. It is a freehold, the property of, 
and farmed by Mr. John Teare. Its extent is 50 acres arable 
and 10 acres pasture. The soil is medium ; and the sub-soil is 
a mixture of gravel and clay. Mr. Teare bad : — 

7 acres wheat after three-l J 9^ acres hay. 
year-old grass. J 124 ,, pasture. 

10 „ barley after old grassi S h carrots, 
and roots. f I ^ ,, mangolds. 

’ 3 ,, oats after old grass) J „ potatoes, 

and roots. J t 4 „ turnips. 

The stock kept consists of 3 working horses, 1 two-year-old 
colt, 4 milch-cows, 4 calves, 3 yearlings, 1 two-year-old. The 
cattle are alb reared and sold fat at two years old in spring. 
Mr. Teare keeps 18 ewes ; and had from these 23 lambs, cross- 
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bred between Shropshire and Leicester ; of these, 12 lambs had 
been sold at 35^. He employed one man at 177. per annum,, 
with food in the house, and the field work was done by hired-in 
workers at Is. per day. We considered this farm to be under 
most careful and economical management. 

Mr. Teare is an exceedingly earnest hard-working man, of an 
old Isle of Man family, proud of his holding and most anxious 
to improve it to the utmost of his power. 

With this inspection our duties of judging were finished. We 
drove on to Ramsay through a beautiful country, rich in its agri- 
cultural aspect- We passed some fine farms and saw some 
beautiful pastures stocked with both fine cattle and sheep. From 
Ramsay we drove through Laxey, and saw its wondrous water- 
wheel. It is 72 feet in diameter, and capable of pumping 250 
gallons of water per minute from the lead-mine from a depth of 
400 yards. From Laxey we went on to Douglas, where we got 
a steamer for Liverpool. 

We left the Isle of Man favourably impressed with much we had 
seen. Its natural beauty is very great. A great portion of the soil 
is rich, and with such a mild climate its agricultural resources 
must be large. It is a matter of regret that the Prize Farm Com- 
petition was so limited, as these contests tend much to improve 
the agriculture of a district- F^o better illustration of this can be 
given than the high state of cultivation of the farms in the 
Lancashire districts where such competitions have been longest 
in vogue. But it must be borne in mind that the farmers of the 
Liverpool district possess many advantages which the I^e of Man 
farmers do not enjoy. The rent of the land, judging from th^ 
average of the farms we visited, is high in the Isle of Man. 
Then in regard to the disposal of farm produce, the advantages 
are entirely on the Liverpool side. The Isle of Man farmers 
m^t either jear or purchase cattle to consume straw and turnips 
to supply manure for the farms, while the sums realised off the 
farms near Liverpool, from the sales of hay and straw, are very 
large, the price of straw now being far above its value for 
manure. iQ^o district could possess greater facilities for the dis- 
posal of, or command a better market for, every kind of farm 
produce, and also for obtaining supplies of manure. The large 
sums there realised for straw and hay are impossibilities to the 
farmer in the Isle of Man ; hut he might possibly compete suc- 
cessfully with the very earliest varieties of potatoes. With high 
farming there is always a proportionate amount of extra risk, and 
whfen a disastrous season like the present one ensues, there is a 
much greater loss. A careful economy pervades the Isle of Man 
system of farming, and what may be described as an agri- 
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cultural balance is well maintained. What I mean is, there is 
not too much dependence or expense placed on the results of 
anj single crop, the failure of which may seriously affect the 
balance for the year. As already stated, the rents are high, 
about 3Z. per acre, and rates are by no means low, the following 
being paid on a property- valuation of 77Z., viz., tithe, 5Z. ; 
lunacy rates, which are singularly high all over the island, 2Z. ; 
school rate, per Z. ; road rate, 3d. per Z. Labour is more 
expensive, and farm burdens are greater, in Lancashire, but, 
taken as a whole, we consider that the chances of agricul- 
tural success are greater on the mainland than in the Isle of 
Man. In our drive over the island we were struck with the 
numbers of people who seemed to go there for pleasure. A 
constant succession of carriages of every description were 
passing along the thoroughfares, giving quite a holidayjaspect 
to ^the country. I am sorry to add that the results of their 
present crop do not differ from our own, the cereal crops showing 
a deficiency of nearly 50 per cent ; potatoes were nearly a total 
failure ; and the turnip crop a very poor one. I conclude this 
report with an expression of the pleasure that my colleagues and 
I enjoyed from our visit to “ Elian vannin veg veen,” Anglich^ 
dear little Isle of Man,” and our thanks for all the information 
and kindness we received during our stay in the island. 

It would be ungrateful to leave finally the Farm-Prize Com- 
petition of 1877 without expressing the thanks of the Judges to 
Mr, Rigby, the Secretary of the Local Committee, who gave us 
most valuable information as to routes, and was in every respect 
most courteous and obliging. 

S. D, Shxreifp. 

T. P. OxJTHWAITE. 

J. D. Ogilvie. 


V. — Report on the Implements at the Royal Agricultural Society^ s 
Show at Liverpool ; and on the Trials of Self binding Reapers 
aZAighurth. By J. Hannam:, of Pocklington, Yorkshire. 

SevekaIi circumstances combined to lighten the duty of the 
Official Reporter- The Judges awarded only three of the 
Society's Silver Medals out of the ten at their disposal ; and out 
of eight Self-binding Reapers entered for exhibition at Liver- 
pool only five were shown, and of these only three came to 
trial at Aigburth. These three machines were exhibited at the 
recent Philadelphia Centennial Exhibition, and of two of them 
Mr. Coleman has given a detailed description in the last volume 
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of this Journal, in his exhaustive Report of the Agricultural 
Implements at that Exhibition. A general view of the Liverpool 
Meeting, as compared with previous Shows, has also been given 
in the Report of the Senior Steward. 

Despite these circumstances, the magnificent exhibition of 
6900 implements and machines affords room and verge 
enough ” for the Reporter’s observation and comment. Xhere 
were, in fact, a large number of exhibits which were noticed bjr 
the Judges, and which were ineligible for a medal according to 
the Societys regulations on the score of not being entirely new, 
of having been exhibited at a previous show, or of not being 
agricultural. 

Of such of these as they deemed most entitled to notice they 
supplied a list to the Reporter. 

There were also many inventions which, though not quite of 
importance enough to be distinguished by the special notice of 
the Judges under the conditions regulating the competition for 
medals, were excluded from a “ commendation ” by the 6th regu- 
lation, which specifies that no commendation of miscellaneous 
articles shall be made by the Judges.” 

The Judges of Self-binding Reapers were Mr. John Coleman, 
Riccall Hall, and Mr. Henry jCantrell, Baylis Court, Slough ; 
of Miscellaneous Articles, Mr- John Thompson, Badminton, 
Chippenham ; Mr. J. W. Kimber, Fyfield Wick, Abingdon ; 
and Mr. S. Rowlandson, Newton Morrel, Darlington ; with 
Mr. W. Anderson, C.E, (of Messrs. Eastons and Anderson’s, 
Erith Ironworks, Kent), as Consulting Engineer, and myself as 
Official Reporter. 

These gentlemen made their inspection of the whole of the 
exhibits in the Showyard, on Monday, 9th of July, and the three 
following days- 

The following regulations, under which the Judges made their 
awards, were laid down in the Prize Sheet : — 

Gold Medal. 

The Gold Medal of the Society will he awarded at Liverpool, or any future 
Meeting, for an efBcient Sheaf-binding Machine, either attached to the Reaper 
or otherwise. 

SiLVBE Medals, 

1. There are ten Silver Medals, the award of which the Judges appointed 
by the Council have the power of reconomending in cases of sufficient merit 
in new implements exhibited at the Liverpool Meeting. 

2. These medals cannot in any ccese be awarded to any implement, unless 
the principle on which the implement is constructed he entirely new, and the 
implement has never before been exhibited at any of the Society’s Shows. 

3^ These Medals are specially intended as a mark of approval of any new 
principles of construction which the Judges may consider as essential improve-- 
mentsi subject always to the restriction contained in Buie 2. 
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4. The Judges are also empowered to make special awards of medals for 
efficient modes of guarding or shielding machinery, especially when worked by 
steam, from contact with persons immediately engaged in attending to such 
machinery while at work. 

6. ITo medal shall, in any case, he awarded to any implement or miscella- 
aaeous article, capable of trial, until it has been subjected to such trial as the 
Stewards may direct. 

6. No Medal shall be awarded by the Judges without the consent of the 
Stewards, and no commendation of miscellaneous articles shall be made by the 
Judges. 

It 'being' determined, owing to tlie backwardness of the har- 
vest, not to test the competitors for the Gold Medal at that time, 
the trial was postponed. A careful examination of the construc- 
tion of each implement of the class in the yard was, however, 
made. 

The Judges of miscellaneous articles, after a tedious circuit of 
the yard, and a careful inspection of the multitudinous ingenious 
machines claiming their attention, decided only to award three 
of the ten medals at their disposal, thereby leaving a considerable 
number of novelties and improvements undistinguished, except 
by the notice which the Reporter may be able to give them. 

Eepokt of the Judges of Miscellaneous Articles. 

To the Stewards of Implements : — 

We recommend that medals he awarded to the following articles : — Stand 
243, No. 5304 W. N. Nicholson and Son, for their patent Grrist Mill. 

Stand 205, No. 4362, Hodgkin, Neuhaus and Co., for their new patent 
Boiler-feeder. 

Stand 262, No. 6838. Clayton and Shuttleworth, for their new patent 
Drum-guard on Threshing-machine. 

We have taken notes of several other novelties and improvements, a list of 
which we handed to our Reporter, a copy of which you can have if desired. 

John Thompson. 

J. W. Eimbeb. 

Samuel Rowlandson. 

We sanction these recommendations, 

J. Bowen Jones. 

JoHN Hemsley. 

Geo. H. Sanday. 

Gold Medal. 

This medal was offered for an efScient Sheaf-binding Ma- 
chine, either attached to a reaper or otherwise.” 

There were eight entries in this class, viz., Messrs. Burgess 
and Key, of Holbom Viaduct, London ; Messrs. James and 
Frederick Howard, Bedford ; Melville Thomson Neal, of 22, 
Buckingham Street, Adelphi, London ; H. J. H. King, of New- 
market, Stroud, Gloucestershire ; Chyms H. McCormick, of 
Chicago, Illinois, U. S* A.^ — agent, Rush F. Mason, of 142, 
Queen Victoria Street, London ; Phillips and Co., of the 
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‘‘Enterprise’’ Reaper Works, Grantham, Lincolnshire; Walter 
A. Wood, of 36, Worship Street, London ; and D. M. Osborne 
and Co., 125, St. Ann Street, Liverpool. 

Three of these entries were not represented in the Showyard. 
The absentees were Messrs. Burgess and Key, Howard, and 
Phillips. Their machines were new inventions, and consider- 
ing the very limited period of time during which they can test 
harvest machines, they no doubt acted wisely in making use 
of that limited period for experimenting with their new ideas 
instead of coming to a public trial in doubtful form, especially 
as several of the competing machines that they would have met 
had been in practical use for some time, and last year had been 
tested at the Philadelphia Centennial Exhibition. Mr. Neale and 
Mr. King were the only two English makers who faced the 
American trio of McCormick, Wood, and Osborne. 

Mr. Neale’s machine was the greatest novelty in principle, 
and the prettiest piece of mechanism in the yard. It is in 
advance of the American machines, all of which tie with wire, in 
the point that it ties with soft string or yarn. So far as the 
tying-up goes, it certainly makes the knot, and binds the sheaf 
experimented upon in the Showyard. Its adaptability for 
general field-work is another thing, and is greatly to be doubted, 
owing to the mechanism being somewhat complicated. 

Mr. H. J. King’s machine is more simple in construction. 
It is priced at only 35Z. This machine did not compete, be- 
cause the band was too short for the straw. It ties with string 
without 81 knot, the ends being twisted together and left perfectly 
secure- The corn, after being cut, is carried to a table on the 
side of the delivery board, and at the sajpcie level, by an in- 
genious arrangement of fingers, where the string is passed round 
the sheaf- The low level of the table is a disadvantage that in 
practice might result in the clogging of the machinery. Neither 
of these machines came into the trial field. 

The three remaining machines in the yard were the “ Har- 
vester and Sheaf-binder” of Chyms Henry McCormick, of 
Chicago, TJ. S. A. ; the “ Harvester and Binder ” manufactured 
by Walter A. Wood, London ; “Harvester and Automatic Self- 
binders,” manufactured by D. M. , Osborne and Co., Liverpool. 
All these machines were tried at the Philadelphia Centennial 
Exhibition, and the two former are fully described in Mr. Cole- 
man’s admirable Report in the last volume of the Society’s 
Jomrnal, to which I am indebted for the illustrations and me- 
phanical description which are now appended. 

' ^ machine hhs been in use in America six years, 

a^' is a combination of upwards of twenty patents, and has been 
prodmeed at a cost of Upwards of 10,000/. It is a strong, heavy 
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machine, and seems to require a powerful draught. The fol- 
lowing figures, showing front and rear elevations of McCormick’s 
Grain-binder, and the mechanical description, are from Mr. 
Coleman^s Report : — 

The chief peculiarity of the inventioxi consists in the mounting of the 
binding-apparatus upon a traversing carriage so that the binding-arm moves 
up to that part of the table which receives the grain fiom the elevating apron, 
strikes into the inflowing grain, separating the portion to be bound, encircles 
it with wire, which, owing to the application of a spring arrangement, is 
endowed with the requisite degree of tension to secure a closely-bound sheaf, 
twists the wire and cuts it off during the backward movement, and finally 
discharges the sheaf. 

The driver adjusts the binding mechanism so as always to bind the bundle 
midway of the length of the grain, by means of a lever-handle, mounted on a 
small lantern- wheel working in a rack and connected, by flexible links passing 
over pulleys, with the binding mechanism, which moves freely backwards and 
forwards in a direction parallel with the len^h of the grain. The subjoined illus- 
trations (Figs. 1 and 2) show the front and rear elevation: of the binding- 


Tig. 1 . — Front Elevation of McCormick’s Grain^hinder. 



apparatus. 0 is the ijriving-shaft, on which is a double sproggle-wheel which 
gears into corresponding wheels on which the driving-chain I passes, as well as 
over corresponding wheels on the opposite end of the gear frame J, The arrow 
shows the direction in which the chain-gear travels. This chaiii carries a 
slotted link, connected with a shaft, L, and imparts the reciprocating motion 
to the binding-arm necesSaty for the various motions. I will endeavour to 
describe the mechanism. are pitmen pivoted on the crank 1/ of the 

shaft li, attached respectively to the cranks ojp of t^o rooking shafts, oonceniric 
with each other and mounted in bearings in an overhanging^ support of the ' 
binding-frame. The crank which operates the compressor is adjustable lat^Uy 
by the slotted rack and set screw, and throw is thus r^nlated. The inner 
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rocking-sliaft consists of a steel rod carrying at its forward end a crank arm. O', 
working in a slot in a vibrating compressor, K, pivoted at r, so as to give the 
compressor a movement eccentric to that of its driving-shaft. This shaft, 
owing to this construction, allows the compressing arna and its crank to yield 
under the strain of binding the sheaf. The binding-arm S is slotted length- 
wise to receive the supplementary arm T, pivoted at and is vibrated at proper 
Intervals, Two wires are used in binding, and consequently two twists are 
formed. The wire from the upper reel W passes through a tubular spindle, cc, 
with a tension spring, thence over a pulley, w, on the arm thence over the 

. Fig, 2 . — Rear Blevaticm of McCormicT^s Grain-hinder. 



pulley 5, where it is united to the lower wire. The lower wire passes from 
the spool Y, a positive feed being employed. This arrangement is very cleVer. 
The wire is only fed when a bundle is bound. We will suppose that the two 
wires are connected, then the binding-carriage is ready to move forward with 
its binding-arm uplifted as is seen in the fignre, in readiness to encircle a 
bundle lying upon the platform. In the absence of any grain to be bound, 
the binding mechanism would go through its motions and return to its starting- 
point, but no wire would be fed from the lower spool. 

Although heavy, the machine is under perfect management and 
control, and the change from a heavy to a light cut can be effected 
instantly. Wood’s machine, though of the same price as McCor- 
mick’s, is much the lighter of the two. The tying apparatus is 
most ingenious, and to the way in which it twists and cuts the 
wire no justice can be done by description. The delivery of the 
tied sheaf is a specialty that I shall have to notice when describing 
the trials. This machine is said to have cut 8000 acres of wheat 
this season. The following figures and descriptions are given 
by Mr, Coleman : — 
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Fig. 3. — JE^lan of Walter A. Woods Harvester and Self-hinder 

combined. 



A. Driving-wheel, with spur-gear. 

B. Cros^bMt, driven by A. ^ ^ 

D. Elevator driving-shi^, driv^ like C. 

E, Large elevator-roller, driven by chain 

and chain-wheel from D. 

F- Apron driving-roller, driven same as E. 

G. Heel, driven by chain. 

H. Sickle-bar. 

I. Apron with slots, carries grain towards 

Ji, &c. 

J. Ji, &c. Elevator belts. 

K. Oblique shaft, driven by bevel-gear 

from D. 

L. Binder-shaft, driven same as K. 

!M. Binder-arm. 

2T. Compressing arm- 


O. Eeciprocating arm- 

P. Standard supporting shafts and anas. 

Q. Receptacle for the grain. 

R- Stand for wire-spool. 

Si Seat for driver. 

T. Foot-lever for stopping action of binder. 
XJ. I^ever for altering position of binder. 

V. Tilting'Iever. 

W. Pole. ■ 

X. Inside divider. 

’ Y, Outside do. 

Z. Ground-wheel. 

a. Seat standard to attach seat, when 

binding by hand. 

b. Tool-box. 
cc^c" Fingers. 

d. Pitman. 


The driving-wheel of large size is indicated hy the dotted lines at A. The 
jfirst motion shaft B is driven hy spnr-gearing 5 a bevel- wheel on this shaft 
drives from either side the crank-shaft C, and the elevator driving-shaft D, 
The two pinions l^lance each other, and as the binding machinery is driven 
from Bj it will be seen that the arrangements for producing complicated efifects 
are remarkably simple. The rollers which drive the apron and elevator by 
which the corn is carried from the knife to the tying-apparatus are both driven 
from the end of the shaft D by chain-gearing. This, again, is well con- 
trived. The apron with wooden slots is shown at I, and the elevator-belts at 
J J® J* J*; and this completes the whole of the machinery belonging to 
the harvester proper. The tying-apparatus can be readily detached and the 
machine worked by manual binders j all that is required is to shift the driveris 
seat from S to a. , ^^fore I proceed to details, it may facilitate my explana- 
tion if I briefly state the plan of working. The cprn is delivered in a con- 
tinuous stream on to the concave table Q. The revolving binder-arm, with 
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tlie campressing and reciprocating arm, collect tbe corn into a slteaf^ bind it 
round mth wire, twist tlie same, and cut it off ; all this taking place during 
part of the revolution of the binder-arm. The sheaf is made and thrown^ off 
the platform by means of a couple of springs, not shown in the illustration* 
The ingenious mechanism by which the two wires are twisted and cut off is 
more easily understood than described. It is effected by the action of two 
small toothed wheels working in opposite directions. ^ The cutting off is 
effected when these wheels cease to move forward, the wire coming in contact 
with a shai*p edge. 

Kg. 4 . — Front Elevation of Walter A. Wood^a Harvester and 
Self-hinder combined^ 



Pig. 4 enables me to proceed with my description. The motion for 
securing the action is derived from the shaft D by bevel gearings driving the 
shaft K, which again communicates motion to the binder-shaft L. By a 
crank-gear the binder-arm M is made to revolve. The compressing arm N is 
so contrived as to ensure the proper amount of pressure on the hand, B is 
the stand for the wire-spool, a variable tension being provided for. The 
driver, by foot-leverage at T, can stop the binder at any point, and thereby 
regulate the size of the sheaf if required ; for the action is automatic and con- 
tinuous. The lever U, also within reach, is useful for shifting the position of 
the binder according to the length of the straw, so as to have the bands 
in the proper place. Y is a tilting-lever for altering the angle of the plat- 
form. The reel, which can be raised or lowered, placed forward or backward, 
according to the nature of the crop, is driven by chain-gear from the hub of the 
driving-wheel. 

Osborne’s machine is called the Gordon Binder and Ameri- 
can Harvester,” The inventor has been at work on it since 
1S6S, and in 1866 eleven were used successfully through the 
season. Its operation is simple. The grain is reeled to the 
cutters with the ordinary reel. It is cut and dropped on an end- 
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less canvas apron, whicli elevates it over tlie wheel to the binding 
table. The binder-arm with the needle, having the wire passed 
through it, passes the wire around the sheaf and carries it down 
to the twister which is below the binding table. There the two 
ends of the wire are taken in the twister, which performs its 
work as the sheaf is moved away from the next sheaf; thus 
while the sheaf is being removed from the table the wire is 
twisted and cutojSf, and the sheaf, securely bound, drops gently to 
the ground. The end of the wire is returned in the twister, and 
the operation is repeated at the will of the driver : Mr. Coleman 
speaks well of this machine in his Report. He says, “ I much 
regret that I am not able to give a drawing and detailed descrip- 
tion of the binder shown by 13. M. Osborne and Co., inasmuch 
as this machine made decidedly the best work at the trial, cutting 
a considerable area without the wire breaking or a stop of any 
kind. The apparatus consists of an ordinary harvester frame, 
with linen travelling-belt and elevator, furnished with teeth. 
The peculiarity consists in the binding-arm being placed on the 
near side instead of the end of the binding platform, and having 
a swan-neck motion, so that, drawing the wire from the spool, 
it twists it round the grain and forces the straw together whilst 
the tying takes place underneath. The sheaf is pushed ofiF by 
the needle as it rises to repeat the motion. The mechanism by 
which this elegant movement is obtained is both simple and 
ingenious.’’ 

I have been fortunate enough to obtain the following sketches 
of different elevations of the machine (Figs. 5 and 6, pp, 112 
and 113). 

The following is a general description of the working parts of 
the machine, and the mode in which they act, taken from the 
specification of the patent : — 

The invention has reference to a combination of devices for controlling the 
gathering mechanism, devices for receiving the severed crop and carrying it 
to the driving-wheel end of the cutting apparatus, and elevating it above the 
same, and discharging it on a receiving platform outside the wheel. It also 
has reference to an automatic binding mechanism for gathering the goods, and 
passing the wire round the same and twisting the ends together to hold the 
bundle, and discharging the completed bundle from the platform. 

It has also reference to an arrangement of devices by which the driver can 
in his seat adjust the binding mechanism, so that the band will surround tbe 
bundle at the proper point, between the butts and heads of the grain. 

It also relates to the mechanism for controlling the action of the binder to 
adapt it to the formation of bundles of uniform size, in grain of varying stout- 
ness. It also relates to the devices for tilting the cutting apparatus for cutting 
higher or lower, and various details of coiistruction in the several operative 
parts of the binder, and the gear-shifting mechamsm. 

In the construction of the harvester a framework (B, €, B) is provided for 
.supporting the operative parts of the machine. This framework is supported 
on a main driving-wheel (A), on which the major part of tbe framework is 
carried, the other end of the framework being supx^orted by a wheel at the end. 



Fig. 5.— JPVoni Vteio of Messrs. D. M. Osborne and Cb.’a Sheaf-binder » 



SCALE, 
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which is adjustsjjble. The main wheel (A) is also adjustable by its axle being- 
supported in slotted brackets, the radial centre of -which is the pinion-shaft, 
with which the main gear-wheel Q) meshes. At the front edge of the frame- 
work and at one side of the driving-wheel is the cutting apparatus, which 
consists of the, ordinary slotted fingers and scalloped cutters, to which a reci- 
procating motion is given by a sway-bar, connected to the centre of the cutter- 
bar, and projecting rearward across the frame to which it is pivoted near its 
centre, its rear projecting end being attached, hy a connecting rod (y2/)> “to a 
crank (I) which derives its motion from the driving-wheel by a train of 
gearing connected with it (see Fig. 6). A reel for gathering the crop is sup- 
ported in front over the cutters, on the projecting arms of a rock shaft (X), 
which has a lever (Z) and holding devices, by which the driver can elevate or 
depress the reel at pleasure, and fasten and hold it in its adjusted position. 
This wheel is driven by a sprocket-wheel (e) on its shaft, connected by a 
chain (n) to a double sprocket-wheel (%) in a frame which is linked to reel- 
bearer (g) coincident with the centre of the reel axis, and is also linked to the 
axis of the main wheel axle, so that the chain connecting a sprocket-wheel (/c) 
on the hub of the main wheel with double sprocket-wheel will impart motion 
to it, and through it to the chain connected with the sprock^fr-wheel on the 
reel-shaft, the axis of the links being the centre of the double sprocket-wheel ; 
the relation of the chains and sprocket-wheels will not he changed in raising 
and lowering the reel. To carry the severed crop to its receiving platform (A') 
outside of the main wheel whOsfc the cutting apparatus is located on the inside, 
an endless apron is provided, exceeding somewhat the length of the cutting 
apparatus behind which it is arranged, and supported on rollers at each end, 
the rollers being placed at right angles to the cutting apparatus, and sup- 
ported in suitable hearings. The upper surface of the apron being slightly 
ahoTe the plane of the cutters, motion, is imparted to it hy a baud attached to 
a pulley (1) on its shaft as will he heimfter described, the motion of the upper 
surface of flie apron being from the outer end of the cutting ap^mratus towards 
the driving-wheel. To elevate and carry the crop over the driving-wheel (A), 
two endless aprons (KK) are pro-vided* and arranged on the frame parallel 
to each other and inclining outwards over the driving-wheel, sufficient space 
being left for the passage of the crop upwards between them. *Fbese aprons 
are supported on rollers, which have suitable bearings in an inclined frame- 
work (<>). The lower ends of these aprons are so placed as to receive the 
crop from the first apron named, and long enough to carry the crop over the 
driving-wheel and deliver the same on a platform outside of the wheel, the 
platform being supported in nearly a horizontal position ; a break-board 
attadbed to the firamework under the elevator end of the apron serving to 
protect, the wheel and prevent the accumulating sheaf from being drawn fiWn 
by the lower apron. These elevating aprons have tight ribs or laths fastened 
across their surfaces the better to enable them to hold and carry up the grain. 
The o?ntinuous surfaces of the aprons have a motion upwards, which is im- 
parted -fco them hy the shafts (H, H) of the upper roller being geared together ; 
and one of the Aafts (M), having a hand-wheel (L) around which a belt is 
passed, also around a band-wheel on the shaft (H) of one of the rollers of the 
apron behind the cutting apparatus, and also around a pulley on the crank- 
shaft (I), gets its motion froxa a train of gearing connecting it with the main 
driving-wheeL This train of gearing is the saipe that vibrates the cutters, 
and bonsists of the cmnk-shafi and its pinion (see Pig. 6), a bevel wheel 
gearing with it, on the shaft of i^hich is a pinion which gears with a gear- 
wheel (1) connected with main-wheel ; this pinion (&) has a clutch face 
and intcriooks a pin put through tho end of the -hevel-wheer shaft (e''') 
jfed can by sliding the ^me on the shaft be made to lock with, or be discon- 
‘Itofeed from the same for stopping or starting, the connecting-gear or devices. 

of doing this a shifting lever (S) is arranged in reach of the driver. 
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and connected by intermediate devices to a fork (e'") which embraces a groove 
in the hub of the pinion. 

To bind the crop into bundles a framework having ways is provided, and is 
supported in guide-pieces (D') attached to the harvester-firame (B) outside of 
the driving wheel. At one end of this frame, supported in bearings nearly in a 
vertical position, is a shaft (H') to which is attached an arm ( W') which extends 
from it at right angles, and carries at its outer end a gripping, cutting, holding, 
and twisting mechanism for the wire of which the band is made. These 
devices are constructed and arranged as follows : — ^A double hook with bevelled 
edges is fastened to a shaft a short distance from its end, and on the end of the 
same shaft is fastened a similar double hook. The shaft is inserted in a metal 
frame or block ; this block has fastened to its upper face a plate with its edges 
bevelled the reverse of the first hook, and close to which the first hook re- 
volves, and with it makes a double shearing-hook for cutting off the wire. 
A finger is pivoted to the block in frame by one of its ends, its other end 
being bevelled off and of proper width to enter between the two hooks, and 
rests on the shaft against which it is pressed by a spring, so that in the reverse 
movement of the twister-shaft it will act as a clearer to remove any fibres or 
straws that may accumulate around it in twisting the wires. A pinion is 
fastened to the projecting end of the shaft on the opposite side of the^ frame or 
block from the twister. To the side of this block is fastened a piece of steel 
so as to form an open mortice. This block or frame is bolted to bracket on 
the end of the arm (W') previously described, with the shaft nearly vertical 
and the top of the upper hook far enough below the top of end of arm, which 
is in form of an open box, to give space for length of wire enough to form a 
twist. Above the twister^ is fastened a double plate with sufficient space 
between the plates for a gripping-finger to move. These plates have a vertical 
Y-sha|jed opening; a finger is pivoted to the plate and twister-frame, so that 
the projecting end of the finger will swing in between the plates and across the 
T-shap^ opening, so as to clamp or grip the wire. This finger is operated by 
a connecting-rod pivoted to it, and its other end to a short arm on the under 
side of the arm (W') that carries the twisting devices. In the open mortice 
at side of twister-hiock is inserted a flat slot-bolt, so as to play flee. The 
upper edge of the bolt, a short distance fmm its end, has a hook-shaped notch 
cut In it, and this, together with the mortice in which it is inserted, serves, to 
grip and hold the end of the wire while the needle (Z'), hereafter to be de- 
scribed, is conveying the wire round the bundle. The other end of this fiat 
bolt is rounded, and has a spriog for forcing it into the mortice and holding 
it there. To release it at the proper time the round end is connected to a 
short lever which has a friction-roller on it and is worked by a cam hereafter 
tQ be described. A sector-rack (X') is pivoted to the under side of the twiste- 
arm (^W') so as to gear with the twister-pinion, and has a friction-roller pivoted 
toJts under side, and projects into a caijc^shaped groove in a frame “vriiich is 
fastened 'to the binder-frame, and below the twister-arm, and parallel to the 
plane in which it oscillates. This groove is of such form that in the oscillar 
tions of the twister-arm it will give a swinging movement to the sector-rack 
(X)at the proper time sufficient for each hook, to seise at the proper time its 
separate wire and separately sever and then twist them together for fastening 
them afto surrounding the bundle. To an ear, on this cam-frame is' twisted a 
cam-piece, agaii^t wMch the roller on the lever that works the fiat^ holding 
both, strike at fhe proper, time to open it and release the end of ihe wire, and 
sever the wire brought down by the needle-arm. Another pivoted cam is so 
arranged that the; poller on the arm that works the connecting-rod of fie 
gripping-finger will stdke it at the prop^* time to seize the two wires as they 
surround the bundle,’ grip and hold them freely so that they may be severed 
and twisted together : they open and release the twisted ends of the wire for the 
discharge of the bundle, and hold it open until the proper time comes for again 

I 2 
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closing. To tlie top of the shaft from which the twister-arm (W') projects, is 
hinged an arm (J') carrying a pointed needle (Z') and a sliding shive to its 
side Qenf) connected with a spring and to this sliding sbive Q*') are fastened 
the ends of a cord or band (%') long enough to pass round a grooved shive at 
the bottom (<}% and of the wire spool (/) which is placed on a spindle (/') 
inserted in the hinged end of the needle-arm (T). A connecting-rod (K) is 
pivoted to this needle-arm and is extended downward, and attaches to a 
lever which is hinged to the lower end of the same shaft to which the needle- 
arm hinges. The other end of this lever is pivoted radially to a huh on a 
gear-wheel (M') which is overhung and has a shaft, the axial centre of which 
corresponds with the hinged point of the other end of the lever (L'). The 
rotation of this. wheel hy means of the lever (L') hinged to the shaft of twister- 
arm (W') gives to it an oscillating motion to and fro on that shaft, and at the* 
same time the needle-arm (J^ receives an up and down movement hy means of 
the connecting-rod (K') which unites the two. This connecting-rod extends 
above its point of connection with the needle-arm and has on its end a shive 
(&). Motion is imparted to the wheel (M') to which the lever (L') is pivoted 
by a feathered pinion on a grooved shaft (S') arranged parallel to the shaft of 
the gear-wheel, and driven by a sprocket-wheel and chain (O') connecting it 
with another sprocket-wheel on the crank-shaft inside of the crank-head (I). 
On the shaft (N') to which the first sprocket-wheel is connected is also a 
clutch (^F) having teeth, which will lock with teeth on the sprocket>-wheel, 
and this clutch is connected hy levers and links to a treadle (Q') near the 
driver’s seat (T), so that he can disconnect the clutch from the sprocket- 
wheel at pleasure for stopping the binder, and by releasing his foot from the 
treadle, a spring (R') on the shaft forces the clutch towards and locks it with 
the sprocket-wheel, and its shaft revolves with it operating the binding mechan- 
ism. In threading the wire to the needle it is passed first from the spool (/) 
around the sliding shive (?), then around the shive (&) on the top of the 
connecting-rod (Kl') of the needle-arm, then to the shive at the bend (d) of 
needle-arm, and down the needle, and through between the shives near its 
point, and then to the hoiding-jaw (^) below the twister. The o^rating of 
the hinder is as follows : — ^With the wire ananged as stated, and the needle- 
arm (J') standing at the hipest* and moving outwards from the delivery 
end of the elevator aprons (KK), the harvesting and elevating mechanism 
previously put in motion, and sufficient material having been cut and elevated 
for a bundle, the driver releases his foot from the treadle (^), and; the Hnder 
is set in motion. The rotations of the wheel (M') to whi^ the end of the 
lever (h') is pivoted carries around with it the pivoted end of the lever ; its 
hinged end being connected to the shaft (H') which supports the twister-arm 
(W'), and its devices and the end of the wire that is in its holding-jaw. The 
upper ^d of the wire, which is connected to the needle (Z') of the needle-arm 
(J% which is hinged to the same shaft, is also carried forward, pressing the 
wire against ihe accumulated sheaf. As the needle (Z') and twister-arm ( W'} 
advance towards the hreast-hoard (XX) below the delivery end of the elevat- 
ing apron (KK), the needle-arm (J') begins to descend, the point of the needle 
passing down iSck of the sheaf, and between the falling straws, separating 
them and surrounding the with the wire, the twister-hook rotating 

partially, so as tp seize the strand of wire in the holding-jaw ; and after the 
other sfrand of the wire has been carried down below the twister, the gripping- 
finger comes into actim, and closes upon both wires between the twister and 
^ bundle, Tl^ secoiid hook of the twister is rotated so as to sever the 
aapnd wire, aM the first wire is rel^tsed from the holding-jaw, and it secures 
the seeded wir% the first wire heing severed hy one of the cutting- 
, , by the sevmr^ the other wire hy the other cutting-hook, 

the wires b^ng in the separate hooks as the arm moves outward, 
the hooks, % the action of the sector-rack (X), twists the ends 
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of the wire together above the hook. When the twist is completed the 
ciampiog-finger is released, and as the arm starts on its return again the finger 
is thrown entirely open and the bundle is free. This operation will now con- 
tinue to be repeated once in 10 or 15 feet, according to the speed at which 
the binder is geared. When from the thinness of the crop an insufficient 
quantity has accumulated, by means of the treadle (Q) the driver disconnects 
the binder from the harvester devices, and skirts it again when sufficient has 
accumulated, repeating the operation as frequently as the condition of the 
crop may require. He can also elevate and depress the reel at pleasure, as may 
be r® 3 ^uired by the condition of tbe crop, and can move tbe binder laterally by 
means of levers and shaft (o o), so as to place the band at tbe proper 

lX)int between the butt and head of the grain, and can also disconnect the 
operative parts of the whole machine from the driving-wheel at pleasure. 

To attempt to give a full and detailed description of the 
mechanism, as laid down in the specification of the patent, 
would occupy more space than I have at my disposal for the 
whole Report. I trust, therefore, that the foregoing condensed 
description will suffice to give a clear idea of the principle and 
construction of this ingenious machine. 

The Teials at Aigbueth. 

» The proposed trial of sheaf-binders for the gold medal offered 
by the Royal Agricultural Society excited general interest 
throughout the country. The desirability of still further dimin- 
ishing the cost of harvest-labour bas been impressing itself 
npon the agricultural mind for some time. To the exhibition 
at Liverpool of reapers capable of sheafing and tying up the 
grain as they cut it, a special interest was therefore attached. 
The Royal Agricultural Society, anticipating popular sentiment, 
fulfilled its truest functions when it offered these prizes, and 
completed a great and useful work by carrying out a series of 
trials to test tbe practical efficiency of the several implements 
entered as capable of accomplishing the object desir^. The 
fact of an entry of eight machines at the Show, led to the 
opinion that we were approaching the time when the sheafing 
and tying of grain would be done by mechanical instead of 
manual agency. The opinion has been fully justified by the 
results of tbe trials. 

The unripe condition of the cereal crops rendered it impos- 
sible to carry out tbe programme at the time of the Show ; and the 
Stewards, after inspecting the crops that were submitted to them 
by the local committee, adjourned the trials to the 14th of August, 
a fixture changed to the 16th of August, A week’s postpoiiement 
would have been a wiser step under the circumstances of the bad 
ripening weather that characterised the season. 

The locality fixed for the trials was Aigburth, a village three 
miles distant .from Liverpool. For nearly all the way by two 
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routes the frontages are occupied bj modern villas, and tbe grand 
plain of rich agricultural land in fields upwards of twenty acres 
in size, does not come in view until a sudden turn of the road 
is reached. 


At this time the fields were full of grain-crop, a small portion 
of which only was in stock, and the large fiats of oats and wheat 
caught the eye as the site of the trials. Grand green crops are 
scattered over the plain, while but few meadows were to be s^pen, 
arable culture with the Liverpool market at hand being the mor^k 
profitable agriculture. The selected trial-ground was on the^ 
farm of Mr. W. Scotson, who occupies 450 acres, and who this ; 
year received a Medal from the Local Committee for the third 
best-managed farm, as described by Mr. Shirriflf in tha last 
number of the * Journal.^ 


The state of the weather at this time was a matter of con- 


siderable anxiety, both to the Judges and the competitors. 
Much rain had fallen during the night, and some showers during i 
the early morning, and at nine o’clock the sky was clouded and l 
the atmosphere soft and murky. At ten o’clock, however, a 
breeze arose which to some extent dispelled the clouds, and the 
possibility of the trials proceeding, should no further showers 
intervene, became hopeful. At this time the straw of the crops 
was quite wet, and the ground soft and sticky. At eldven o’clock 
a great change had taken place, and the wheat, though not quite 
dry, was considered capable of being operated upon, at least in 
the preliminary trials which it was necessary to give in order to 
enable the competitors to get their machines in perfect order for 
the test-trials, by which time it was thought that the trial-plots ' 
would be quite fit for cutting. The field of wheat was about 
40 acres in extent, and in the shape of a parallelogram, alongside 
of which was a narrow strip of 8 or 10 acres of permanent grass, 
which formed a convenient entrance-ground for the competing 
3Q3achmes,'and requisite space for the spectators. It also gave access 
to the actual trial-ground at any point in the whole length of the / 
field during the whole progress of the trials. A portion from I 
each end of the field having been cut off from the allotted trial- ' 
ground, the central or main part of the field was reserved for the 
operations of the Society. Taking the ends of the parallelogram 
to represent north and south, the trial-plot of wheat was divided 
into three separate portions of equal size by parallel lines running 
from east to west. The uppermost portion, or most northern 
one of these three divisions, was next subdivided into exact half 
^res by parallel roadways running from north to south, these 
minor roadways being only one swathe in width. The sectional 
rcmdwajs were made of sufficient width to allow the machines 
to turfi conveniently without being interfered withi by the rank- 
and-file of the spectators, who fringed the plots of corn in these 



119 


Thrials of Self-^hinding Reapers at Aigburth^ 

wide alleys, despite the exertions of the police, to whom I must 
bear my most willing acknowledgment of the admirable manner 
in which they kept order. In no single instance was there a 
crush at particular points to get near the machines, or the 
slightest obstacle offered to the comfortable performance of their 
duties by the Judges, As the line of competitors advanced, it 
was found that there were only three in the field, and that these 
were the American machines belonging to McCormick, H. M. 
Osborne, and Walter A. Wood, which I have already described. 

The above is the order of entry in the Catalogue, but in aLL 
the competitive trials they drew lots for their places. Having 
waited for the weather so long, on the order being given to start 
not a moment’s delay took place. No. 1, McCormick, drew No. 3 
as his trial-plot ; No. 2, D. M. Osborne, drew plot No. 1 ; and 
No. 3, Walter A. Wood, drew plot No. 2. The preliminary 
trial just alluded to consisted in sending the whole of the 
machines round another plot not required for the main trials. 
The crop upon this was heavier than that of the numbered plots, 
was considerably twisted, and was consequently exceptionally 
damp. The crop here was of about 33 bushels per acre, while 
that on the measured plots varied from 24 to 27 bushels per acre. 
Of the preliminary work I may remark, that it exhibited the 
incapacity of all the machines, as- will be seen from further 
details, to cut heavy corn when laid down, especially if the same 
be unripe and wet ; but as heavy corn is never cut in practice 
either unripe or wet, this incapacity of the machines to contend 
with such circumstances did not diminish the interest in the 
further trials, which the more favourable aspect of the weather 
now rendered it likely would take place. McCormick first 
commenced to go round the plot. The noticeable features in 
this machine, when stripped for fight,” were the strength and 
fhe weight of the implement ; the great number of shafts, 
pinions, and wheels indicating a heavy draught, and the tact 
WX|h which the clever conductor had striven to reduce this 
objection in practice, by providing a yoke of team-horses of the 
most ^wonderful shape and size. He did not, however, get once 
round the tract before be was in difficulties. Where the corn 
was heavy the heads fell over the board, and the supply of cut 
grain was not continuous ; and, when it was continuous, it stuck 
in the sheaf-binder, the power to move it out of the way of the 
succeeding sheaf bfeing inadequate, and there being not only an 
extra weight in, each sheaf, but the straw-fibres had no elasticity. 
Three or four bound sheaves consequently became entangle as 
soon as ever the machine cut its full width and at its normal 
pace. Although the i^rength of the horses appeared to be 
inexhaustible, their tempers were unable to bear ihe strain put 
^ upon them by the frequent stoppages of the machine. With a 
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pair of fresh horses McCormick did better, especially when 
supplied with an extra man to take off the sheaves and to 
prevent them from becoming entangled with each other, and 
when the laid portions were taken up by scythe-men, 

Walter A. Wood’s representative next came forward and 
speedily overtook his competitor, with a pair of the lightest 
horses I have ever seen in harness, except in an Irish car in the 
city of Cork, or in a London milk-cart. What the colossal 
horses of McCormick could not accomplish, it seemed ridiculous 
to expect from a pair of ponies, not even good thoroughbred 
weeds. This idea so impressed me, that I could not resist asking 
the polished conductor if he would not change his team in Hke 
manner as McCormick had done. With that natvetS which the 
men of the Eastern States of America know how to assume, he 
replied, I think. Sir, I had better do as he has done — give them 
a trial.” The look accompanying this told me at once that my 
pity was misplaced. 

When I saw the machine begin work, I was at once satisfied 
of my own incompetence to give advice to the -driver on the 
conduct of his machine. Light and elegant in construction, 
W, A. Wood’s machine catches the eye immediately ; in this 
case it startled public opinion by tbe superior manner in which 
it cut and bound the heavy damp corn, when assisted by a man 
to remove the sheaves and to take up the twisted portions. The 
delivery power of this machine is ^considerable, and indeed the 
question will have to be discussed as to whether it may not be 
diminished with advantage. Still, in this case, it could not 
throw off sheaves weighing 20 lbs., instead of 7 or 10 lbs., 
always in sufficient time to prevent the outside sheaf b^ng 
caught by the binding wire of the succeeding sheaf, and thus 
forming a nucleus for a lump which speedily stopped the binding 
gear. , " , 

D. M. Osborne’s machine, the last of the trio, came forward 
with as many friends as either of its opponents. It is an original 
invention, perfect in most of its points, and moderate in its size 
and weight. It went round with comparatively few stoppages, 
and excelled McCormick and equalled Wood in the quality of 
its work. Its delivery power, acting with a crane-iTeck motion, 
is not as powerful as Wood’s swan-neck motion, both of which 
carried the wires round the bundles. The crane-neck obtains 
its initiatory power from the machinery fixed on the left side of 
the machine, while that of Mr. Wood’s derives its motion from 

central shaft. There is something taking to the eye of the 
l^r^tical man in the new movement of D. M. Osborne, which 
discussion; but this I deem futile. His own prac^ 
during the present year will show its capabilities fully. 
^ €3@^^^ering that no machines ever were constructed to cr^ 
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lieavj wheat in a green state, much less to sheaf it and bind it, 
I defer anj remarks on the special features of each machine in 
work, except in regard to the question of draught, in which 
McCormick is so palpably deficient, until I come to treat sepa- 
rately of the individual trials. 

During the foregoing runs, the weather continued fine, and the 
trial plots had become in a fair condition for cutting when 
the first machine commenced operations on the allotted half- 
acre. No. 1, McCormick, began in plot No. 2* 

This plot was, if anything, the lightest crop, being not more 
than 25 bushels per acre, and was in every respect, except a 
slight dampness, favourable for cutting. The machine started at 
20 minutes before 12, and finished the plot at 12i30 P.M. There 
were two or three breakages of wire, and many stoppages. 
These stoppages absorbed 2 8 minutes of the whole time, and 
were caused chiefly by the entanglement of the sheaf and the 
imperfect manner in which the cut corn was carried on to the 
platform. More than half the time, it thus appears, was con- 
sumed by these stoppages. The horse-power consumed seemed 
excessive, and the stubble was left longer than necessary, being 
about 8 inches in length. The average cut of the machine was 
4 feet 10 inches. This trial was most satisfactory, as showing 
where the practical difficulty laid, and the necessity for further 
improvement in the mechanical construction of the machine in 
particular parts. Had there been no stoppages the half-acre 
would have been cut, sheaved, and tied in a little over 20 minutes 
— a pace quite satisfactory and capable of effecting a fair day^s 
work. It must be noted, however, ’ that, as in the preliminary 
trial, it was found necessary to allow an extra hand to remove 
the sheaves off the delivery-board as soon as they were tied. 
This, however, did not prevent the clogging at the knife, owing 
to the want of a proper dividing-rod and appliances to lift the 
straw on to the platform, from which it has to be raised by the 
canvas elevator to the tying apparatus. Owing to this circum- 
stance the sheaves were not by any means even in size, or as 
straight in the straw as they might have been. The sheaf- 
delivery of this machine was evidently imperfect, even had the 
straw been 'quite free from damp it would not have quitted the 
sheaves. In this case, however, though the machine had the 
advantage of doing its work upon a light crop of standing corn 
at a period of the day as favourable as possible for J the work, 
still it had a difficulty to contend with in the immature state of 
the crop, a large proportion of the straw of which was full of 
sap and contained many ‘‘ greens.” 

No. 2, W. A. Wood’s machine, commenced work on plot 3, 
at 12.30. This plot was an average standing crop of 26 bushels 
per acre, and had become by this time in good condition for 
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cutting, except as regards a slight dampness at the bottom of the 
corn. The machine worked at a brisk pace, and made good pro- 
gress with its work for fully 15 minutes, when a slight stoppage 
occurred, in consequence of greens ’’ getting wrapped round the 
rollers which move the endless web. The whole work was com- 
pleted with only four stoppages, which absorbed 8^ minutes, the 
whole time taken being 83 minutes, leaving 24^ minutes as the 
time actually employed in the process of cutting. The sheaves 
made were particularly neat and uniform, while the tying in this, 
as in the previous instance, was quite perfect, not a single loose 
sheaf being made by either. The attendant to assist in the 
delivery was again allowed ; but this, 1 believe, was only ren- 
dered necessary by the heavy weight of the sheaves. The power 
which this machine has of propelling and expelling the sheaves 
from the delivery-board is so great, that had the sheaves been 
of the ordinary weight and tbe straw dry and brittle, I believe 
that no manual assistance would have been reqtrired. .The 
manner in which it shoots forth the sheaf, as from a catapult, 
after it has been embraced by tbe swan-neck,” is so efiective, 
that it is only on the score of excessive power and of overdoing 
the work that any objection can be made. Tbe liability to 
shake out corn arising from the propulsive power is a question 
which I need not discuss in this place, under the existing cir- 
cumstances, by which a loss of 8^ minutes was chiefly necessi- 
tated, for I hold that the main cause of the delays on this occasion 
are to be attributed to those existing circumstances rather than 
to imperfect mechanical design or construction. But one break- 
s' of wire occurred, and caused a delay of two minutes, which 
must not he debited to the machine itself. The stubble 
an inch shorter than that left by McCormick’s machine, , while 
the ^absolute absence of ears in -the tail of the machme apd of 
straggling straws on the ground was noticeable, and elicited 
universal admiration. The horses moved at a good pace with 
CQxmderable ease, the draught evidently not being excessive ; but 
this point was afterwards settled by tbe dynamometer. 

D. M. Osborne’s Gordon Reaper” next commenced on plot 1, 
half an acre in eittent, and of precisely the same length and 
breadth as the two preceding lots. Op this plot the wh^at was 
very fine, and one portion of it was considerably more bulky than 
any on either of the other two, the remaining portion being three or 
fimr bushels per acre highen The crop stood well and the ground 
POW was nearly dry, while the straw was in better condition 
it had been at any previous time during the day. The land 
of a sticky character, the drier state of the surface had con- 
efiect; in lessmipg the apparent draught. The machine 
^ and went on progressing well, with 
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two slight stoppages, till 1.30, when the clouds, which had been 
gathering round for some time, burst forth with a sudden down- 
pour of rain, which drove every one from the field under shelter. 
No farther time-work could therefore be done in this case, as, 
when the clouds passed away and a brisk wind shook the straw 
so as to make it comparatively dry, the soil was so wet and the 
state of the straw so deteriorated for cutting, that the conditions 
of the trial became changed. It was therefore considered ad- 
visable to take as a test the portion cut during the short period 
of time that the machine had worked upon the crop in a similar 
condition to that in which the other machines had worked pre- 
viously, rather than complete the cutting of the plot after the 
rain, as such work would evidently afibrd no real measure of com- 
parison of the time that the machine would have finished its work 
in, had the weather remained fair and the crops equally favour- 
able for the process. The portion cut before the rain came on 
afforded ample space to show the excellent character of the work 
completed by the machine, the stubble being uniformly short, 
the sheaves even and straight in the straw, and the tying per- 
fect. There was one breakage of wire in the thirteen minutes that 
the machine was actually cutting. I have spoken previously of 
the ingenious and clever crane-neck, cheaper as an original 
mechanism, likely to become a most valuable motion in ma- 
chines of this character, although it was unable on this occasion 
to quit the newly tied sheaf before the succeeding one came. 
The usual manual assistance, as in the other two previous cases, 
was rendered. I must, however, notice, as a condition common 
to all, that the total absence of brittleness and buoyancy in the 
straw, arising from its imperfect ripeness and moist condition, 
rendered the movement of such a material through the machinery 
a matter of considerable difficulty, the machinery having to work 
against a dead weight — a thing certainly never contemplated by 
the inventor of any of the machines. 

On the stoppage of the test-trials by rain, the prospect of any 
further work being done in the field looked hopeless. In a 
short time, however, a breeze arose and the clouds were carried 
away with great rapidity, leaving us in the presence of the sun, 
none the less bright for the murky atmosphere in which he had 
heen recently enveloped, and later on in the afternoon we had 
a few hours of real harvest weather. That the Judges had not 
left the field was a matter of congratulation, arid it was deter- 
mined to commence the dynamometer test-trials, a® soon as 
the wet was shaken out of the straw, and as soon as Mr. W*. E. 
Rich, G.E., was ready “ to commence operations. The lowest 
portion of the allotted plot of wheat was reserved for these 
trials. The crop here was very fine and not broken down at 
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all* The straw was long*, too long certainly for the comfortable 
working of the machines. The size of the plot, in shape of a 
pa-rallelogram, was about 6 acres, and all the machines were sent 
round it as a preliminary canter,” in order that the exhibitors 
might have their respective machines in suitable trim for the 
test work. After this, McCormick was the first summoned to 
action, and the dynamometer was attached to it. It made three 
circuits, during which time Mr. W. E- Rich, standing on that 
marvellous piece of mechanism which so infallibly records the 
draught-power absorbed by any machine in completing a piece 
of work, made the observations furnishing the data from which 
the valuable table subjoined (p. 125) is collated. . The stoppages 
of McCormick were few and no breakages of wire occurred. It 
cut well, though the stubble was left rather long, and I think 
gained creditf with observers for its work in comparison with its 
performance in the morning. 

W. A. Wood’s was treated in a precisely similar manner, and 
it pleased the spectators by the ease with which it cut and placed 
the straw in the sheaf. Its delivery was of course assisted as in 
the previous case, though it required that assistance less than 
either McCormick’s or Osborne^ machine* The stubble it left 
was much admired, being perfectly level, and considerably shorter 
than that left by McCormick* The straw was too long for his 
platform, a point in which McCormick was somewhat superior. 

Third and last Osborne came smilingly to the front after his 
ill-fortune in the previous trial ; hut if unlucky in his time-test, 
now he had every reason to congratulate himself on the cir- 
cumstances under which he came to the dynamometer-test. 
Under the influence of the breeze the^ straw had now become 
in a better condition than it had been during any other period 
of the day, while the bright sunshine gave it a crispness that 
made it pass over the gathering-board and through the sheafing 
apparatus with a degree of lightness not previously shown in 
the other trials* In this case the stoppages and the breakages 
were nil^ which was the more remarkable, as the straw was 
evidently longer than the machine was calculated to deal with, 
and there was a tendency of the cut grain to hang over the 
reception-board, and on the delivery platform to entangle the 
ears in the wheels on the left side of the machine which 
regulated the movement of the crane-neck reaper. Special ca^re 
prevented any mischief taking place from this cause, though 
the extreme length of the wheat was a disadvantage to the 
mi^c^ne, which its able conductor had to guard against. The 
was left heautifully level, if not quite as short as Walter 
The sheaves were well-made and uniform, though 
smaller than those made either fay Wood or 
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McCormick* The allotted rounds having been completed^ 
several special trips were made to satisfy the inquiries of 
Mr. Rich on particular points. 

The measurements of the lengths of the stubble were taken 
with the greatest care and accuracy by Mr. Rich, and the 
sheaves were weighed and counted by Mr. Elphick, the Assistant 
Steward. The average width of cut made by each machine was 
ascertained in a most ingenious mode ; the activity and skill 
shown by Mr. Robson, a pupil of Mr. Anderson’s, was most 
noticeable, the work requiring both head, hands, and legs, and 
entailing no slight tax on physical energies of a high order. 
The following table of the dynamometer results has been 
furnished by Messrs. Eastons and Anderson, the Society’s Con- 
sulting Engineers. 


Dvkamometee Tbials with Sheae Binbbes at Aigbtjeth, LiVEBroot, 
August 17, 1877, on Wheat, 


Name of Exhibitor in Order of Trial. 

C.H. 

McCormick. 

Walter A. 
Wood. 

D. M. 

Osborne and 
Co. 

Averages. 


£ 

£ 

£ 


Price .. .. 

60 

60 

50 



Inches. 

Inches. 

Inches. 


math ol Cat— With lay .. . . 

58 

50 

55-2 


,, Against lay .. 

52 

61 

62 


„ Average .. 

55 

55-5 

58-6 


Height of Stubhle 

8 

6 

7 



lbs. 

lbs. 

lbs. 


Side draught — With lay .. .. 

35 

15 

35 


,, Against lay .. 

25 

25 

37-5 


Mean, draught (in lbs.) With lay • . 

464 

468 

486 


„ „ Against lay 

471 

460 

418 


„ „ Average .. 

467*5 

464 

452 

461 

Mean dranghtCin lhs,)twifh Uv 
per inch-width of cut 

8 

9-36 

8-85 


„ „ Against lay 

9-06 

7*54 

€-75 


„ „ Average .. | 

8*53 1 

8-45 

7-8 

8-26 

Mean speed in miles per hour 

3-15 

3-00 

3-22 

3-12 


Inches. 

Inches. 

Inches. 


WidUi of knife .. 

6-6 

4-0 

5-6 


Number of sheaves cut 

17 

21 

{ *11} 3* 



lbs. 

lbs. 

lbs. 


Total weight of sheaves 

265 

371 

{ fis} ^33 


Mean weight of each sheaf . . 

15*6 

17*7 

{1S:|}^3.4 


Foot-lbs. of work per lb. of com] 





cut, or height to which oornf 
must be raised to represent work j 

423-5 

420-7 

468 


done in cutting and binding it J 






^ Sheaves were hept separate in the up and down mns. 
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After the dynamometer and other tests of machinery, the 
Judges have usually summed up and tabulated the points of 
merit of the* respective competitors, the position in the scale 
under each point having been estimated at a certain number, 
perfection l^ing represented by a fixed quantity. In this case 
the several heads under which merit was defined were (1), weight 
and draught ; (2), efficiency of operations and simplicity of 
mechanism ; (3), quality of material and workmanship ; (4), 
clearing horse-track ; (5), price. On this occasion, however, the 
Judges, after mature deliberation, determined to issue no further 
comparative estimates on the specific details of the distinctive 
merits of each than are supplied by the table. A careful 
analysis of the figures will show that in point of simplicity of 
mechanism and efficiency of operation W. A. Wood stands 
well in front of both his competitors, who seemed to be about 
equal, although these deductions from facts I should certainly 
modify hy placing D. M. Osborne before C. H. McCormick 
in both points. In weight and draught Osborne shows a 
slight advantage over W. A. Wqod, and a considerable one 
over McCormick ; the advantage, however, is so small that it 
is not appreciable during actual work by an observer. All 
being American machines, it might he presumed that the quality 
of material and workmanship in each would be pretty much the 
same, but inspection shows that in this point W. A. Wood 
has the advantage over both his opponents. In cutting close 
up to the standing com and in clearance of the stubble his 
machine is perfect, not a single ear or straw being scattered in 
an acre. McCormick and Osborne are hut in the slightest 
degree inferior in this particular, their work being, practically 
speaking, if not perfection, as good as need he. I am convinced 
^ that this point of merit which attaches to a good sheaf-binder 
is one which is not at present at all estimated properly by 
practi^cal men. It will in the course of another year’s experience 
be considered one of the greatest advantages which the present 
system presents, and will put the sheaf-binding reaper in a 
distinct category from even the best self- or manual-delivery 
reaping-machine. The gain will be first in the saving of the 
expenses of raking, which operation will be quite unnecessary 
over so clean a stubble with sheaves so securely bound ; and, 
secondly, in the gain of two bushels per acre in the sheaf-corn, 
which otherwise in all the ordinary processes now employed, 
whether by scythe or machines, is gathered into Takings,” and 
very frequently entirely spoiled, but in all instances is of inferior 
qu^ily to the bulk of the crop. The cost of McCormick’s 
n^acMne and that of W. A* Wood’s is 60/. each, whilst the price 
of Osborne’s is 50/., a slight advantage which will disappear 
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wlien tlie maker brings forward a macbine with the necessary 
alterations for adapting it to our English crops. 

The completion of the first day’s work was much more satis- 
factory than the commencement, when the clouds hung over us 
with a threatening curtain. Several slight showers, also, in the 
early part of the day were most teasing ; but the Judges acted 
judiciously in their arrangement of the proceedings under the 
existing circumstances ; and the Stewards, with marvellous 
patience and activity, devoted themselves to the necessary pre- 
parations for a work which could not fail to be discouraging as 
it appeared to be likely to be a futile one, viz., that of harvesting 
in wet weather. The change to fine weather at the late period 
of the day falsified our fears, and enabled the trials to be so far 
completed that the Judges decided that no more cutting should 
take place in the wheat-field, and that the machines should 
commence operations upon oats the next morning. 

The trials on the 18th took place on oats on another part of 
the same farm. The field was about 30 acres in size, and, on 
the whole, a magnificent crop, one-half of which was fully 
9 quarters per acre ; of the remaining half there was a small 
portion rather light, with rather shorter straw, which I estimated 
at 5 J quarters per acre. The remainder of this moiety of the 
field I estimated as likely to produce 7 quarters per acre. The 
two sections of the field were divided by a broad space which 
had been cleared of sheaves ; on the east side, and also on the 
north and south sides. The whole of the grain on the west side, 
between the portions spoken of and the fence, was already cut 
and stocked. The whole of the piece prepared for the opera- 
tion of the self-binding reaper by the open spaces surrounding 
was next subdivided into plots of half an acre by a swathe 
running from east to west. The top lot, No. 1, was of a much 
heavier character than any of the other pieces, and contained a 
good deal of entangled and twisted corn. The crop throughout 
the field was uniformly ripe, with straw especially bright and 
brittle, the conditions, therefore, being much more favourable 
for the sheaf-binders than they were in the previous day. This 
portion was selected for a preliminary operation of all the 
machines, and McCormick went first. McCormick only suc- 
ceeded in getting twice round, and this with several stoppages. 
Where the crop was heavy he could not get it up, but where it 
was laid he came to a dead-lock and retired. 

Walter A* Wood came next, and made three circuits in the 
heavy corn, with manual assistance at the delivery-board, as 
well as at the point where thp cut-corn has to be lifted on the 
lower table, and to pass up the incline on the sheafing-platform. 
The roller and sheet acted very well, and the speed of delivery 
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was consid^able, while the cutting process was accomplished 
in a most successful manner. The amount of manual help 
required, although it effected the work that was to be com- 
pleted, and thus showed the value of the machine, even under 
difficult circumstances with proper management, was not such 
as could be taken into account of a trial where the object was to 
produce an efficient reaper and sheaf-binder ; still it determined 
the relative merits of the several machines under the circum- 
stances, but required an excessive amount of attention and skill, 
as well as two extra attendants to keep it going. At this 
time McCormick had been cutting away at the next plot, which 
the Judges had permitted him to enter upon, owing to the bad 
start which he had made in his previous attempt. 

This crop was standing, and admirably adapted for cutting 
by reaper, and upon it he certainly made very good work as 
regards everything, except length of, stubble. Once or twice 
the wire broke, but the stoppages were few and unimportant. 
Extra assistance, however, was not able to be done without. 

For the test-trial it now fell to McCormick^s lot to have the 
good fortune to be fixed on the very lightest piece of com in the 
field, with about SJ quarters per acre, and, as I have previously 
stated, with every straw as yellow as a guinea and as stiff as a 
reed. In the half acre allotted to McCormick the work was 


done in rather better style, as the com was lighter, and the 
machine managed to quit the sheaves, which were made very 
small, without any assistance. Properly speaking, however, the 
machine has no delivery, there being no motion given to the 
sheaf after it is bound, except what it derives from the push of 
the succeeding sheaf, when it simply drops off the platform, 
two frequently falling together under the best of circumstances. 
The time the work was done in was satisfactory, as the machine 
cut at a rapid pace. Though a full width was not taken, this, 
of course, lessened the bulk on the platform and on the sheafing- 
hoard. The time of completing the half-acre was 34^ minutes. 

W. A, Woods's machine had also a very favourable plot for 
cutting ; it was only very slightly larger in bulk of straw than 
that done by McCormick. With this crop it required no extra 
assistance at the delivery, the sheaf being impelled three or four 
yards from the standing corn with great speed, exactly in the 


same manner as p. knur from a spell. Whether this powerful 
action will shake out any grain when the corn is very ripe is a 
n^^ot point which I leave. Anyhow, Mr. Wood may afford to 
^^|ce the power of the spring to some extent, and still leave 
\^fejiychine quite efficient in lipe corn. There is no use' in 
this excessive.^* throw,” inasmuch as it was seen in 'the 
^ incapable of ' dealing with com in a very raw 
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condition. There were no stoppages to speak of beyond the 
of a wire, and the work was completed in 35 J minutes. 
The sheaves were more proportionate than those made by the 
previous machine, inasmuch as the stubble was cut much shorter 
and the straw left longer in the sheaf. This saving of straw at 
the present time, when the price is so high, is an important 
point in estimating the claims of a self-binding reaper to the 
notice of a practical farmer. I need not enter into any calcula- 
tions as to the quantity of straw gained per acre by the close 
cuj^of W, A. Wood’s machine, the stubble being one inch 
slXoller than either of its two opponents, and two inches shorter 
in many instances than that left by McCormick’s machine. The 
binding process was quite perfect, and the sheaves when put 
into stook would have shown to advantage against any work 
done by the sickle, and those portions in the same field which 
had been cut by the scythe looked very slovenly in comparison 
with Wood’s work, 

D. M. Osborne was less fortunate than his neighbours, and 
was put to work in another portion of the field, in which the 
crop was certainly heavier than those cut in the foregoing trials. 
J^or was the straw all with one inclination : still the work was 
completed in fair time, including a few stoppages due to the 
clogging of the cutting-knife by twisted grain. Sheafing and 
tying, as in all other instances with this machine, were perfectly 
accomplished, and the stubble left was an average between that 
of the other two. Thirty-seven minutes were absorbed in the 
work, of which 4^ minutes were wasted in stoppages. 

No further trials or dynamometer tests being made, I have 
only to refer to the results patent in the trial-field to the ordinary 
observer. The special points of merit and other individual 
features in each were similar to those exhibited by the work on 
the wheat crop on the previous day. All the machines failed in 
showing themselves capable of dealing with a heavy crop without 
extra manual assistance beyond that of the driver and conductor, 
or indeed with a crop of the ordinary length and hulk of straw 
grown in this country. The delivery, which was defective in 
Wood’s implement, was bad in Osborne’s, and worse in McCor- 
mick’s, The cutting powers in the oats were precisely similar 
to those exhibited in the wheat trials, and quite equal to those 
possessed by an ordinary reaper. 

The deficiency in collecting or gathering the heavy corn, as 
soon as it was cut, upon the lower table, from whence it ascends 
up the inclined plane to the sheafing platform, was very marked 
in Osborne’s and McCormick’s machines. Both in wheat and 
oats, the delivery of the sheaves from Wood’s machine was 
superior to that of both his competitors. The swan-neck motion 

Toil. XIT. — S. S. K 



130 Report on Implements at Liverpool^ and on 

and the tjing mechanism in the same machine are not onlj 
original in conception and ingenious in device, but the most 
effective of the three competing implements. I see no more 
reason why it should not be constructed to gather and bind a 
4»quarters English wheat-crop than that it should cut one of 
3 quarters, which it really can do now in a workmanlike manner. 
Osborne’s binder ties equally well, and his crane-neck motion is 
quite original ; thus while the tying is as good as possible, the 
movement of the sheaf off the delivery-platform is the dif&culty 
now in force, McCormick’s tying is equally perfect, and_+he 
result of perhaps the most ingenious combination of w®^s, 
cams, and pinions ever put together in a machine to be worked 
on the rough land and under the guidance of a farmer’s man. 
In the present trials the inventors lost nothing on this score, 
but I am afraid that agriculture can scarcely claim the credit of 
having produced any of those energetic, powerful, and clever 
men who conducted the several machines in these trials. I 
cannot, speaking from an observer’s point of view, do justice to 
the manner in which this complicated machinery worked in 
practice, the sheafing and tying being as good as need be, and 
the failure being solely due to the contracted space in which 
the retiring sheaf had to move, and to the absence of a propelling 
power to start its motion. ^ 

To each of the machines attaches the special merit of being 
able to cut a crop of corn, even now, if assisted by two extra men, 
of beavy bulk, in a shorter time than any ordinary reaping- 
machine, and in. a better manner, — arising from the absolute 
absence of waste from scattered ears in the horse-track. This, 
of course, is a saving supplementary to that arising from the 
the binding and the sheahng of the grain. 

On three points, indeed, for the seif-bin4?.ng reaper, as even 
BOW presented in the field, the specific merit of this economy 
may ^ be claimed, as well as tbe entire success of all the in- 
ventions in the sheafing and tying processes. The invention 
of the pwing-machine was deemed a marvellous instance of 
mechanical genius, but it is nothing to compare with the inven- 
tions which have just been tested. In the one case the material 
to be operated upon is fixed, and the thread is always in the 
same position^ whilst in the case of the self-binding reaper, the 
material consists of distinct kinds of corn, of every variety of 
bulk, to be operated upon under different circumstances of 
weadier. These various kinds of com must be cut and conveyed 
IP a table, and thence, by revolving wheels, elevated 5 feet high, 

^ ^Ipassed into the jaws of an iron piece of mechanism of the 
; which gr^ps it, while elbows, fingers, knuckles, 

m^ipulate it so that, without a sensible delay, it 
machine to the ground, and is found to be a perfect 
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sheaf with the straws as straight as the arrows in the qniver, 
and with the heads uniformly at one end. The tying process 
is so perfect, that in two days’ work I never discovered a knot 
that had slipped, the wire, in fact, breaking on the application 
of severe tension in any part but in the knot. 

One feature common to all the machines is the tying with 
wire ; and it is proper to note here, that when great interest had 
been excited throughout the country at the announcement that 
American manufacturers of agricultural implements, at their 
Philadelphia Exhibition, had exhibited machines capable of 
doing the cutting work of an ordinary reaper, and at the same- 
time completing the operation by sheafing and binding the straw,, 
— the competition for the Royal Agricultural Society of England’s . 
Gold Medal was looked forward to with great interest, owing to 
the announcement of several entries of English machines which 
were said to be much superior in this point of tying by using 
other substances than wire for that purpose. I must confess to 
having held the strongest opinion antagonistic to the use of wire 
as a binding material, and I have every reason to believe that 
the impressions of the Judges were somewhat in the same direc- 
tion. A minute examination of the American wire-* binders and 
the two English machines which used ordinary string for that 
purpose — and with it the models exhibited in the Yard certainly 
could tie securely a sheaf — served to show me that my opinions, 
were to a considerable extent based on prejudice, and the public 
trials fully converted me to the opinion that the practical objec- 
tion to wire was groundless. Taking into account the small 
cost of the wire, I5. per acre, the effectiveness of the mode, and 
the saleability of the wire at half price, after use, I am induced . 
to think that it will be necessary to make very particular inves-^- 
tigation into the capabilities of other substances as tying mate- 
rials before assigning to wire any disadvantage for that purpose* 
With ordinary care, which ought to be a thing natural to people 
engaged in the working of complicated machinery, there is only 
a very slight risk of bits of wire getting mixed with the straw 
used as fodder or bedding. If the risk of this were great, con- 
sidering the large number of animals that eat straw in the winter 
in this country, the objection to it would be fatal ; but the risk, 
which I have said is ordinarily trifling, has become reduced to 
the minimum point by the introduction of a new patented clipper 
or scissors, by which the wire is severed and retained in the 
jaws of the machine until it is removed by the hand, for the pur- 
pose of being put into a basket or box provided for that special 
purpose. A piece of wire, therefore, cannot get amongst the 
straw, except by design, or with the knowledge of the attendant, 
and such a circumstance is an act of volition of that person as 

K 2 
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distinct as the taking of a lucifer match out of his pocket and 
throwing it amongst the straw would be. ^ 

7 . — Sketch of TFl Woodls Wire-hand Cutting Nippers,^ 


The following description appeared in the * Farmer ’ of March 
11th : — 

The straight "blade which enters in "below the hand is double, and on the 
inner half there is a projection. On the outer side of the curved blade there 
is a corresponding projection. These two projections lay hold of one end of 
the cut wii^, whilst the other is set free and drawn from under the sheaf upon 
the feeding bench of the threshing-machine. Now, the wire should be cut 
close to the twist, and the twist end pulled out, as this is the easiest way of 
doing the work. The instrument is hung from the neck of the operator by a 
strap, so that the moment he cuts the band and pulls it out, he, with the help 
of a spiral spring, opens the blades, when the wire hand may be withdrawn 
and placed in a box under the feeding bench, and when the threshing is over 
the whole may he bundled away, not a single inch being left in the straw.” 

A remarkable evidence of tbe universalitj of the feeling, be it 
prejudice or not, against tbe use of wire for sheaf-binding is 
shown by the fact that in every one of the English inventions 
entered at the Liverpool Show a distinctive feature was stated to 
be the employment of some vegetable £bre as a binding mate- 
rial instead of wire, and in tbe Royal Agricultural Society’s trials 
next year no doubt it will be made a great point of by our native 

^ In a letter dated March 4th, Mr. Scotson gives me the following account of 
his experience of the use of this contrivance for cutting and holding the wire 
j)and : — ** I^ast week I threshed the white oats, which were cnt by the three Self- 
winding Beepers, tried by the Boyal Agiieultural Society in my fields in August 
last.* We hM one of "W. A. Wood^s Wire Band-cutting Nippers. If we had 
two instead of one there would have practically been no difficulty in the two 
people on the threshing-box supplying the sheaves as fast as the Clayton and 
Shuttleworth 8-hoxse machine could thresh the com. The sheaves need to be 
^ut where the twisted wire fastens, so that the sheaf is loose at once from the 
wire Imnd, which we dropped into a basket. If the wire band is not cut where 
the twisted fastening is, the twisted portion of the band brings some straws bom 
tbe loose sheaf with it — which is objectionable ; but, as I have indicated, wiih 
two pairs of nippers the two persons on the machine-box would have time to turn 
the Sieaf to find the part of wire band where the twisted fastening is on tbe 
^eaf. When the sheave were all threshed, we sent the wire bands, with what 
V nnthxeshed com attached to them, altogether through the Ihreshlng- 

> asd would not have weighed 30 Ihs. weight, wire, straw and all which 

so feat practically I see little diffieuliy in the com being tied with 
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manufacturers. In spite, of this, the American makers have 
obtained the start, and they will take some collaring even should 
this point be in favour, which I much doubt, of our native 
invention : — 

Bimidium facti, qiii ccepit, habet.” 

The experience of these two days’ trials seemed clearly to 
point to the superiority of Wood’s machine over the other two 
in adaptability to the practical work of the farm. McCormick’s 
is especially imperfect in the way in which it divides the cut 
from the uncut corn. It has, however, many good points, 
amongst which is the adjustment of the reel. Osborne’s machine 
is the next in merit to Wood. It works with a cloth elevator, 
like McCormick’s, and is an ingenious invention with an im- 
perfect dividing and gathering as well as delivery arrangement. 
At„present, W. A. Wood’s machine is nearly perfect. When 
some alteration and adaptation to English crops have been 
made, viz., in the gathering and the delivery arrangement, it 
will reach, I think, a point of efficiency that will with difficulty 
be surpassed. One point, however, of mechanism will no doubt 
have struck the skilled mechanic who is in charge of it, and 
that is, that the mutilated segment is defective in want of 
continuity of motion, from which arises an amormt of jerkiness 
that may with advantage be diminished. I scarcely dare sug- 
gest that the spring propelling the sheaf is too strong ; but what- 
ever be the cause, it is a point that my description of the trials 
will have shown to be sufficiently prominent to demand and 
obtain skilled attention. 

As a general conclusion, it is quite clear that none of the three 
machines is an efficient reaper and sheaf-binder combined, on 
the general crops of this country. It has been shown also, that 
in paiticularly light crops the work of cutting and sheafing and 
binding can be done by two of the three fairly well, and by one 
of them particularly well ; nor should I fail to note, as a corol- 
lary, that the mere operation of sheafing and tying, unconnected 
with the question of gathering and delivering, is undoubtedly 
now an accomplished fact. 

At the conclusion of the trials the Judges placed the following 
Report in the hands of the Stewards : — 

“ The Judges report that having made a careful and thorough examination 
of the American Bheaf-hinding IVfachines, which were tried on wheat and oate 
on Mr. Scotson’s farm at Aigburth, they are of opinion that whilst great credit 
is due to the three inventions, viz., those of Walter A. Wood, B. M- Osborne 
and Co., and C. H. McCormick, for the considerable efficiency attained, mms 
of them have, as regards the requirements of English farmers, attained ffiai 
perfection which would justify them in awarding the Gold Medal of the 
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Society, They, however, strongly recommended that a Silveb MebaIi he 
awarded to Walter A. Wood as a recognition of Progress, and that high com- 
mendation, he bestowed on the hindir^ mechanism employed by D. M. 
Osborne and Co. 

" Believing in the great importance of this invention, when made practically 
efficient, they are glad to know that the Society propose to continne their 
offer of a Gold Me(£i for an efficient Self-hinder.” 

The recommendation of the Judges was adopted by the 
Stewards. 

On this occasion the management of the arrangements de- 
volved upon Mr. Bowen Jones and Mr. George Henry Sanday, 
Stewards of the Society, and Mr. H. M. Jenkins, the Secretary 
of the Society, whose exertions were repaid hy the entire success 
of the proceedings, there being not a single hitch during either 
day in any important matter to mar the progress of business, 
if we except the showers on the first day. The exceptionally 
fine weather on the second day, the total absence of mist and 
the presence of sunshine, by no means common attributes of 
the weather in the neighbourhood of Liverpool, were some com- 
pensation to ail engaged in the field for the inconvenience 
sustained on the previous day. 

The efforts of the Judges to complete the trials in the space 
of two days were noticeable, and it was only through the favour- 
aMe change in the weather that they were enabled to accomplish 
this object. 

The ShiVeb Medabs. 

Following the awards, the first implement to notice is W, N. 
Nicholson’s Patent Grist Mill for power, price 12Z. 10^., and 
called by them A New Vertical Grinding Mill and Kibbling 
Mill, for beans, peas, oats, barley, maize, linseed, &c., with 
a<ytistable feed and concave safety appliances for passing stones 
.^without injury to the grinding surfaces.” In this mill W. N. 
Nicholson and Son claim to have invented what has long been 
looked for, viz. a comparatively cheap mill with few and easily 
replao^ wearing parts, and one which, run at no excessive speed 
and wi€h no excessive power, will yet get quickly through a 
large amount of work, and produce withal an excellent sample. 

The following statistics were given hy the exhibitor as evi- 
dence of its practical success : — Run at a speed of 400 to 500 
revolutions per minute, with an actual 3-horse power indicated, 
the results were briefly, per hour, 60 bushels maize kibbled, or 
10 bushels ditto finely ground from the whole corn ; 40 bushels 
beans kibbled, or 14 bushels finely ground ; 12 bushels barley 
finely gTonnd^ and a similar quantity of oats. 

The mill may he shortly desoribed as follows On the top of a vertical 
spindle. A, supported in a tripod frame, and carrying the driving-pulley, is 
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loosely fitted a T3ell“sliaped metal matrix, B, 6 in. in its smallest diameter and 
10 in. in its greatest. This constitutes the driving part. Its surface is deeply 
grooved at the top for kibbling purposes, and finely lined at the bottom for 
grinding into fiour. It revolves inside a concave, D, similarly ^ooved, but 
cut the reverse way. The position of the matrix with the concave is alter^ by 
means of a band-wheel and levers, which raise or depress it at will, and adjust 
it for grinding fine or for kibbling, with the peculiarity of allowing the grind- 
ing surfaces to remain idle when kibbling only is required. A safety provision 
is made for allowing the passage of any foreign hard substance, such as a nail 
or atone introduced with the feed, without injury to the grinding part. The 
feM is regulated by means of a ferule fixed at the bottom of the hopper, and 
riding on the crown of the matrix. This can be readily set to a nicety by a 
simple combination of lever, hand- wheel,- and screw. 

The special advantages claimed for the mill are : — 

1. That the matrix and the concave, the principal wearing parts, are small, 
inexpensive, and require no fitting when it is necessary to replace them. 

2. That the grinding being carried on over the whole surface of the concave, 
it wears evenly and not in holes ; and the system of vertical adjustment ensures 
its^grinding thoroughly until worn quite smooth. 

3. That owing to the safety arrangement the liability to breakage of the 
concave is reduced to a minimum. 

4. That the mill will grind all kinds of com and pulse equally well. 

Pig. 8 . — Section of Nicholson^ s Patent Grist MilL 


A. Vertical spindle, on wMcJi is the 
jay-wheel and driving-pulley. 

B. Hard-metal beE or cone sus- 

pended freely on spindle, hav- 
ing coarse grooves in the 
upper part, meeting grooves 
in the concave for kibbling, 
and finer grooves cnt the 
reverse way for grinding into 
meal. ' 

Feathers for causing a 
cnrreat of air through the 
mill, and canying the grist to 
the delivery spout C. 

B. The fijced metal concave, grooved 
the reverse way to the cone B, 
FL Kozzle or terule for regulatii^ 
the feed, screwi^ into ihe 
dome Cjf ) ^ 

required portion by a jofefced 
lever dropping into 

notches in tim upper flange 
of the dome. 

J. Hopper, 

TC. Oil-cup for lubricating 

spindle where it passes 
through the stofELog-box S, 

This machine work^ admirably under every test to which it 
was submitted. The invention is remarkable for the sim- 
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plicity as well as tlie novelty of its principle, and for the absence 
of complicated mechanism in its construction* Its practical 
merit must be measured by the durability of its grinding sur- 
faces and the cost of their renewal. This latter is stated to be 
30s. per set. The durability of its grinding surfaces depends on 
the character of the metal, the special composition of which I 
have no knowledge of. The wear of these, however, will be 
lessened by the special feature that the grinding surfaces rem^^n 
idle when the mill is set for kibbling only ; in other wofas, 
they are so wide apart that the grain kibbled in the upper por- 
tion of the mill can pass between the surfaces ; hence the result 
is clean kibbKng, and not a mixture of kibbling and grinding 
which is so common in many mills. 

Whatever may be said of other descriptions of mills in use, it 
is clear that this is an efficient and economical implement, and 
a really new invention. As such the Society's silver medal fell 
to it hy indisputable right. The award will have an indirect 
beneficial result beyond that of distinguishing this particular 
implement if it should direct fresh attention to the value and use 
of this class of machinery on a farm. The necessity for such 
becomes day hy day more imperative. A large and increasing 
proportion of home-grown grain is now consupied on the pre- 
mises, and large importations of foreign beans, peas, lentils, and 
Indian corn are used to still further increase the meat-making 
capacity of the farm. The grain for horses, too, is generally 
mealed for mixing with chopped hay and straw. To send these 
several kinds of seed-com to be ground at a public mill would 
cost as much as would pay the rent of a small country milL 
Forty years ago all com was ground at the* mill and paid for by 

mouiter/^ a system then legalised, hy which the miller took a. 
fixed proportion of each sack of grain in payment for his work.. 
The proportion taken was certainly never less than the proper 
one, hut there was no obligation that a larger quantity should 
not be taken, and tradition records that the “ moulter ”~was often 
well done hy being twice done. !But little grain was ground for 
stock at that time, hence the continuance of the ancient practice.. 
At this day, however, the farmer could not hear to see his. 
waggon come from the mill with two or three sacks less than he 
sent. In due course no doubt we shall see competitive trials,, 
under the auspices of the Society, of the several grinding and 
kibbling mills now in use throughout the country, when the rela- 
tive standing of this machine will be positively established. At 
present it comes before us with visible claims that entitle it to* 
the Society’s medal and to public notice. 

The Hydrotrophe new boiler-feeder received a silver medal. 
There has for some time been room for further improvement in 
boiler-feeding, which should combine the advantages of the 
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injector and donkey feed-pumps without their fdisad vantages. 
This j dLe^zd eratum Messrs. Hodgkin, Neuhaus and Co. profess to 
-j^j^^BR^plished in their Hydrotrophe, a special adaptation of 
15eir Pulsometer pump. 

The accompanying sectional illustrations clearly show the 
mechanical construction of the Hydrotrophe. 


Tig. 9 . — Transverse Section of the Mydroircphe, 



The Hydrotrophe consists of two chambers, A A, contained in one cast- 
ing, connected at the top by a neck, J, containing the steam Ml-valve B, 
■which, by its oscillation, admits the steam alternately to the chambers, and 
at tbe bottom by a breeebes-piecse on which the junction seats BD and 
suction valves GO are placed. On. the side of the chambers Is attached the 
discharge-box O, containing the delivery seats E E and the valves E F. Doors, 
H H H, are fitted to permit insp^ion of the suction and deMveiy valves, and to 
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enable their lift to be adjusted if at any time needful. K is the discharge 
pipe leading downwards for connection with the boiler. Li is the suction 
pipe for water supply, which can either be from a cistern on the groimd-level 
or from a height, as circumstances may make most convenient. G is me 
suction air-vessel, through a plug in which the hydrotrophe is filled with 
water at first starting. The small injection pipe M is bent upwards and 
forms a connection between the two chambers ; its purpose is to hasten the 
condensation of steam when the hydrotrophe is employed on a long suction. 


Mg. 10 . — Longitudinal Section of the Hydrotrophe. 



The hydrotrophe may be fixed in any convenient position with respect to 
the boiler, either upon it or at some distance from it ; the only necessary con- 
dition being that the discharge flange should not he less than eighteen^inohes 
above the normal water-level Steam could be supplied through a wheel- 
vsdve screwed into the opening H by means of a pipe taken fiom any point 
well above the water-line ; the discharge pipe, to which is connected the 
flange F, isto be taken into the boiler at any point well below the waters 
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level, and the suction-pipe is either to he taken down to a tank not more 
, eight or nine feet below the level of the flange Q, or it may be connected 
with a tank at any height above the apparatus. When fixed, the instrument 
is to be filled with* water by unscrewing the plug in the air-chamber G-, 
and is then ready to be started. On admitting steam through the steam- 
neck J, by opening the wheel-valve above it^ the steam will depress the 
water in the chamber open to the steam, forcing it through the delivery- 
valve, On reaching, however, the centre of the discharge-opening leading to 
the <Mscharge-'box, owing to a particular configuration of the passage, the 
steam is instantly condensed. The steam-ball, pulled on one side by the 
partial vacuum, and also assisted by the vapour and water in the other 
chamber, changes its position in its seat, sealing the opening in the neck 
through which steam had been previously passing, and a tolerably perfect 
vacuum is then formed, and the water then rushes up through the suction- 
valves to fill the void. In the meantime the action in the other chamber 
is exactly similar to that just described, these alternate changes going on 
steadily as long as steam and water are supplied. 

Beyond tlie foregoing descriptive remarks no further observa- 
tions are necessary from me, as the Judges were favoured with 
a special Beport on this machine from Messrs. Eastons and 
Anderson, the Society’s Consulting Engineers. They report as 
follows : — 

Article 4361, Stand 205. Hydrotarophe or apparatus for feeding boilers. 
This instrument is a variety of the pukometer, which was first exhibited last 
year and found on the trial not to he an economical method of raising water. 
As applied to feeding boilers, however, the question of economy does not 
arise, because the wbole of the steam used is returned to the boiler 5 there 
cannot, therefore, be any considerable loss of heat. The instmment, now 
exhibited for the first time, is said to be for 30 horse-power boilers. We 
have found by experiment that it will pump as little as 1*89 gallons per 
minute at ten pulsations, equivalent to 18 horse-power, and as much as 
6*21 gallons per minute at 29 pulsations, which is equivalent to 60 horse- 
XX>wer ; the range of the apparatus is therefore considerable. We asc^t^ned 
further that it will work steadily with feed-water up to 140® temperature, 
and that there is no difficidty in stox)ping and starting the instrument. It 
has one defect in common with the Gilford injector, and that is, that it will 
not suck water more than 8 feet high ; in the present instance it was not 
more than 6 feet above the level of the water in the supply-tank. It must 
be near the water-level of the boiler, and the higher it is above, the 

more water it will deliver within the limits of the apparatus. The price is 
16^., which is moderate, and there is no difficulty in fixing. We think the 
hydrotrophe will prove a useful and durable pump applicable wherever 
independcsnt feed-pumps are required, and where water can be obtained 
within 8 feet of the water-level of the boiler to be fed. 

Bastoks Aim Ahbersok. 

The third and remaining silver medal was awarded to 
Clayton and Shuttleworth’s new patent Drum-guard on a 
Threshing-Machine. This adaptation fills up a want long 
felt. It is a machine purely agricultural, which is a distinctive 
feature of merit to he duly considered when it com^ before the 
Judges of the Royal Agricultural Society. To the farmer and 
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every member of the community the loss of life by accidents or 
the maiming' of limbs has long been regarded as a national loss. 
Yet, strange to say, though safety~gearing has become a rule in 
the higher branches of mechanical construction used in arts and 
manufactures, it is only within five or six years that our 
mechanics have turned their attention to this point, and made 
efforts to accomplish the same object in the more powerful and 
complicated machinery now used in advanced and scientific 
agriculture. From what I saw at the Liverpool Meeting I shall 
be enabled to give before my Report is concluded, not only 
proof of the general interest manifested by engineers on this 
particular point, but to show abundant testimony of the results 
which they have attained already, and some of which will 
produce a most appreciable saving of human life. 

This machine does not, however, depend upon the important 
work which it proposes to accomplish, but is fully entitled to 
any honour that the Society can award it, not only as an effort 
in the right direction, but also as a successful remedy and 
prevention of a serious evil. A more thoroughly efficacious 
automatic safeguard to a very dangerous part of a most destruc- 
tive machine I have never before met with. Like all the most 
important inventions round which hundreds of adaptations have 
clustered, this discovery depends on one of the simplest mechan- 
ical principles known and employed by every workman. The 
whole thing is done by an automatic movement of two levers 
attached to a crank-rod at each end, and moving simultaneously 
whichever of the two levbrs chances to be pressed upon, in 
which case the mouth of the drum is securely closed. A 
noticeable feature in this invention is in the fact that a few 
inches of open space are left when the safety-guard is down. 
Through this aperture the loose corn accumulated on the stage> 
chaJfings full of short heads, rakings, and other refuse in which 
there will be generally found an accumulation of gravel and 
small stones which are in ordinary machines frequently injurious 
to the workpeople, can he thrust by a rake into the concave of 
the drum. It is remarkable to observe that safety appliances 
judiciously applied to agricultural implements generally increase 
their efficiency and value. 

The following mechanical description will show how this 
Drum-guard operates in practice, and will be clearly understood 
at a glance by every one. Simplicity in construction and 
effectiveness in action, as all mechanics know, are really true 
cause and effect : — 

In producmg this guard two importeint points have "been kept in viewi 
1st. To remove all danger to the persons engaged in. feeding. 2iid. To place 
as much of the necessary mechanism as possible below the scaffold boards. 
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Fig. 11 . — Sectional View of Messrs. Clayton and ShntileworiVs 
Drum-guard when open. 
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MlSCEIiliAJSTEOtrS I]SrVE25rTI02irS. 

Second only to the interest attached to the Sheaf-binders was 
that which followed another class of labour-saving machinery 
in farm field-work, viz., the Hay-loaders. 

Two of these were exhibited : — ^The Harvesting-machine or 
Elevator, invented hf C. Loader, East Pennard, Shepton Mallet, 
Somerset ; and the American Hay-loader (Foust’s patent), exhi- 
bited by Alfred Field and Co., Liverpool. The former is priced 
at 45Z., and the latter at 25Z. 

Neither of these was eligible for a medal according to the 
strict conditions enforced in the regulations quoted at p. 104 : 
nevertheless they are attempts at accomplishing important objects 
difficult of attainment, and command consideration. This the 
Judges gave them by practical tests thoroughly carried out. The 
loaders were tried on the farm of Mr. Hugh Hayward Jones, at 
Lark Hill, West Derby, about three miles from the Showyard. 

Each was worked in succession on a heavy crop of hay, load- 
ing from heavy close winnow from the swathe, and from open 
winnow in which the hay was laid in a breadth of 4 yards. The 
English machine in each case gathered the hay clean, and lifted 
it up well ; but at an immense expense of power, the horses 
labouring to keep it going. When going at full pace, the men 
on the waggon were useless, the one nearest the machine being 
buried under a continual avalanche of hay, and entirely occu- 
pied by his efforts to disentangle himself from the shower of 
hay falling upon him. His convulsive struggles were amusing. 
Under these circumstances one-third of the hay slipped off the 
waggon. A good deal also fell behind the waggon at the hind 
comers. Acting against the wind the work was impracticable, 
the hay blowing away at the highest point of elevation and 
while falling. This machine is very heavy, and the process at 
present can only be accomplished at a cost far exceeding that of 
manual power. 

The American machine is very light and elegant, and, except 
in a wind, deposits the hay on a waggon which goes in front — r 
the opposite being the case with the Loader machine — in a 
manner that allows two men to load it fairly well. In this case 
also *hj far too much hay fell on the ground after passing the 
top of the Elevator. A wider waggon or narrower gatherer 
m%ht be adopted. A foot in width could advantageously be 
saved, as then it would gather as much as two men could load. 
The gatheiing-rake moves in the opposite direction to that of 
Loader, which is a revolving cylinder with teeth like those 
df the Hay-spreader, which draws the hay inwards. The 
Americ^tn drum goes round the opposite way, the teeth bringing 
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the haj outwards. Very pretty as the motion is, it must be said 
that the American machine did not take up the hay, when 
in heavy row, as clean as the English. Upon a very light win- 
now it worked very well. Altogether, this machine, from its 
cheapness, its light weight, its comparatively light draught, and 
the general principles of its construction, promises well for the 
future. The gathering power may, I think, foe improved ma- 
terially, after which we shall have a clever machine capable of 
working its way into practice where large breadths of grass are 
cut, and where the quantity of work done in a limited time is 
of more importance than a small money economy. The ad- 
vantage in price, which the American machine has, is a matter 
of consequence, and it may foe made yet more cheaply.^ 

The Judges placed both implements in the list of novelties 
recommended to the notice of the Official Reporter. Both have 
in them the elements of future success. The American machine 
starts with the great advantage of comparative cheapness and 
simplicity. I have not been able to obtain an illustration of 
Loader’s machine, but it may be best described in the language 
of the specification of patent as follows: — 

The invento/s object has been the construction of a machine in such a 
manner as to admit of its being adjusted to load a ■ waggon either at the 
front or the back of the same, as may be required. 

*®The machine is arranged with gathering frames .fixed in front of the 
loading-rakes worked hy an endless band or chain, which receives its motion 
from a pinion on the axle of the chain-pulley gearing, with a wheel on the 
axle of the running-wheel. The hay as it is gathered by the prongs is taken 
up by the front loading-rakes and carried to the top of the inclined platform, 
when it is allowed to fall into the waggon as it proceeds. 

** When the machine is required to load sheaves or loose com at the back of 
the waggon, the gathering prongs are 'fixed under and in the rear of the load- 
ing-rakes, until on reaching the top it is allowed to fall into the waggon. The 
chain or hand of the loading-rakes is worked by a pinion on the axle of the 
chain-pulley gearing with an internal wheel on the running-wheel.” 

The American Foust’s Loader was described and figured by 


* Xioadeifs machine was worked in the trials with the waggon attached behind 
it. The elevating prongs (which act in a somewhat similar manner to file 
corresponding parts in an ordinary elevator) work in firont of, and in an 
opposite direction to, the .advance of the machine, and so meet the hay and gather 
it np cleaner than the American loader can do. In fact, this machine will gather 
up hay fairly clean which has been left spread on the ground hy the haymaker. 
The wind-rOws of hay on which the loaders were tried were very large, and the 
horses being driven at a great pace, the hay was delivered on to the wa^on 
much faster than two men could possibly pla^ it. This caused the work to be 
done in a very untidy manner. 

Fonst’s loader worjss behind, the waggon, and the hay is picked up at the tail 
of the machine. This machine appears more particularly adapted for taking up 
hay out of wind-row, which it do^ tolerably well, and with moderate draught. — 
J. W. K. 
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Mr. Coleman in his Report on the Agricultural Implements at 
the Philadelphia Centennial Exhibition.* 

Considerable interest was excited bj the two Sheep-shearing 
Machines exhibited bj Messrs. Newton Wilson and Co., and 
by the Reading Iron Works for Captain Turquand. 

The former invention comprises an iron standard, on 
which the motive-power, a pulley-wheel turned by hand, is 
fixed, and from the end of which a flexible arm with ball-an<i- 
socket joint carries the shears. The operator holds the sheep 
with one hand, whilst he guides the shears with the other. 

Captain Turquand’s machine has some special features which 
recommend it for favourable consideration. 

It consists of a double-hinged frame capable of securely 
holding two sheep, which are secured by the legs and by a 
strap across the neck, so completely that the operators have 
both hands at liberty to work the shears and manipulate the 
wool. The motive-power is derived from the revolutions of a 
large and easily rotated fly-wheel, which drives by means of 
a crossed strap and two rollers, above the platform where the 
sheep are secured. Catgut bands convey the required motion 
to the cutters. This is a very simple and efBcient arrangement. 
It is necessary to begin one sheep first, and when shorn on one 
side he is transferred to the opposite frame, which, owing to the 
hinged apparatus, is readily accomplished. Thus two operators 
can work, and with moderately expert hands a dozen sheep can 
he shorn per hour, three men being employed. The price of 
the machine complete is 35L As professed lahour-savers, the 
Judges determined to put them to a competitive test. The ex- 
perimental trials of these on living sheep took place, and were 
watched with great interest by a large concourse of spectators, 
not the least interested among whom were the shepherds in 
charge of the sheep for exhibition, as the place in which , the 
trials were held was only a few yards distant from the sheds in 
which the sheep were housed, the Leicester sheep being nearest. 
There was, therefore, a gathering of the knowing ones round 
the ring, whose remarks were truly of a practical character, but, 
it must be admitted, more free than complimentary. Each 
competitor was allowed a sheep to practise on before the testing 
with animals took place. 

Newton Wilson’^s machine has no platform, the man who 
guides the machine holding the sheep on the ground exactly as 
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when ordinary shears are used- Captain Turquand^s machine 
has a very ingenious platform on which the sheep is laid and 
bound down, so as to allow the man to guide the machine 
without obstruction and without the labour and the strength 
required to control an unruly sheep. When half shorn, a re- 
versal of the platform turns the sheep so as to bring the unshorn 
side under the operation of the shears. This mode of securing 
the sheep saves, 1 am convinced, half the power used in manipu- 
lating the machine- At the trial, the man engaged in using 
Newton Wilson’s machine consumed as much power in hold- 
ing the struggling sheep as he did in guiding ,the shearer 
and taking off the wool. In point of construction, Turquand’s 
machine has a great advantage in its platform and in the clever 
manner in which the power is applied. Having a heavy fly- 
wheel, the power required after motion was produced was very 
little, a man keeping the shears going with perfect ease. This 
point I personally tested. In point of working capabilities, 
Turquand’s machine has considerable advantage, cutting more 
freely and with larger grasp. Newton Wilson’s shears seemed 
to nibble at the wool to some extent, and to linger as they 
passed over the sheep. They also left a quantity of waste 
wool in short lengths. This opinion seemed justified by the 
result, as Turquand finished his sheep in good style in 11 minutes, 
the Newton machine taking 17 minutes to complete the de- 
nuding of the other animal. In neither case was the sheep cut in 
any part of the skin, and the workmanship of the operation was 
first class, more wool being got off than by the ordinary mode 
of clipping.” These excellences do not by any means counter- 
balance the disadvantage of the cost of the operation by either 
machine, as compared with hand-shearing. The same number 
of bauds are required by the new as well as the old mode ; but 
a better man is required at the wheel, and to bring sheep to the 
machine, than is required to bring the sheep to the ordinary 
shearer, as he has no wheel to turn. Indeed, this help may be 
dispensed with by penning the sheep close at hand. Assuming, 
however, the manual power to be equal to both modes, we still 
have the cost and the interest of the machine in excess, and 
inferior results by the new mode. The sheep operated on were 
lambs, and it required 11 minutes to remove the wool by the 
fastest of the machines, a time more than double what a first- 
rate clipper would require to clip a similar sheep in. Certainly, 
in a trial on a single sheep, the fleece could be taken off by 
hand-shears in less than half the time taken by the machine ; 
while in ordinary practice, by ordinary shepherds, not more 
than 7 minutes would he required to strip a small sheep. The 
YOIi. XIT. — S. S. li * 
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practical man will at once see that it will not pay to employ 
two men and a machii^e to clip five sheep per hour, which is all 
it can do, calculated even at trial-speed. 

A practical test of a novelty of this kind is of great use ; it 
points to the inventor the path before him, and the difficulties that 
he has yet to overcome, while it tells the practical man that the 
wool can be taken off by machinery even better than by hand, 
The next step may be to cheapen the process by increasing the 
pace of the machine. 

While Turquand’s machine is clearly and distinctly superior 
to Newton Wilson’s, both fail to show themselves ‘‘labour- 
savers,” one pair of shears by the aid of machinery and extra 
hands failing to do the work that one pair of shears in the 
hands of a skilful workman can accomplish without help or 
machinery. 

As some discussion has arisen on this point, I am glad to be 
able to contribute a precise fact which satisfactorily defines 
what a good “ clipper ” can do. During last summer, a farmer’s 
«on on the East Riding Wolds of Yorkshire clipped 100 
Leicester sheep in llj hours. He had no help except to 
take away the wool and to bring him fresh sheep. 

The Judges have directed my notice to no less than five 
machines of one class^ — Chaff-cutters, more especially with re- 
gard to the improved arrangement of safety guards. 

^ The strong current of public feeling in favour of safety-appa- 
ratus on dangerous machineiy, and the success of mechanicians 
in accomplishing the adaptation of such safeguards in many 
instances, I have already mentioned. Chaff-cutters present the 
most notable instances of mechanical success in this direction ; 
-each of the machines referred to having, in addition to its own 
special claims, whether of construction or principle, an un- 
disputed title to the merit of having adopted gearing which 
renders an accident to the feeder from the knives almost 
impossible. 

Safety arrangement in Messrs, Michmond and Chandler's Chaff-cutter 
(Catalc^ue Ho, 931). The hopper is fitted with a self-acting endless feeding 
web, or creeper, which carries the material to the toothed rollers, thus rendering 
great a^istance to the feeder, and moreover adding much to his safety, as no 
thrustmg forward of the^ material is required, and there is therefore no 
necessity for him to put his hands near the toothed rollers. The machine is 
Sfint out to cut any two lengths of chaff without change of wheels by simply 
moving a handle, which also acts as an instantaneous stop motion, and which 
be worked either by hand or foot The foot treadle is placed in a oon- 
Tmimt position, and is so arranged that on being pressed upon the rollers are at 
cmce stopped. Tim would be a groat advantage if the feeder carelessly got his 
caught betwem the f^-rollers. In addition to this, a self-acting reverse 
just been intasoduced, the lever of which is so placed i^at if the 
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feeder get his band cangbt, and bave not the presence of mind to throw the 
znacMne out of gear with bis foot, it appears certain that bis arm must be 
drawn against the lever, when the roEers would be at once reversed and the 
liand liberated. 

AMcocUb nem Patent Portahle Chaff-cutter^ Ko. 130 in tbe Society’s cata- 
logue, price 28Z., was shown amongst machines in motion. Its special claim 
to notice is its new patent lever ibr protecting the feeder from accidents. The 
safety-guard renders it impossible for the feeder to be injured when at work, 
as, in the event of his arm getting too far and bringing the fingers in contact 
with tbe rollers, the arm itself lifts the lever without eiSbrt or impulse on the 
part of the man himself, and compels tbe fingers to go back from tbe rollers 
with tbe fodder in tbe box nntE quite away from all danger, whereas most 
other guards are dependent on the presence of mind of the feeder, and his 
<iuiekness in using the lever to reverse the rollers. 

The Btarr ” Qhaff-cutter of Lowcoch and Barry price 16^. 16s., has also 
a special claim to notice on account of its new safety-bar, consisting of a 
novel arrangement of the lever for stopping and reversing the rollers, so that if 
the man feeding the machine should even get both his hands fast in the 
rollers, he would instantly liberate himself by throwing his arms or body 
against the safety-bar. The idea is new and admirably practical. It is possible 
for a man to get bis bands fast in tbe roUers without throwing bis body against 
tbe safety-bar, but it is unlikely sq to happen. In ninety-nine cases out of a 
hundred some part of bis body would press against tbe bar, so that tbe safety- 
aption, if not quite automatic, is nearly so. 

John WUUamd Chaff-cutter (W. P. 7), price 18?., is “ Whittaker’s Patent ” 
Chafi’-cutter, with a safety-gearing to stop or reverse tbe machine by band or 
foot. A special feature in tbe safety-gearing of this machine is that tbe lever, 
which throws tbe olntcbes connect^ with bevelled pinions in and out of gear, 
once pressed stops the action permanently, and the machine does not go on 
after tbe pressure is taken from the lever, as is tbe case with some machines. 

The last of this class of machinery on my list is tbe Safety Lever Chaff- 
cutter (S. Edwards’s Patent), No. 10, price 19?., exhibited by Messrs. John 
Crowley and Oo., Sheffield. Tbe levers, its maker says, are such that tbe 
user is secured against any liability of accident when feeding. By the one 
lever tbe feed is reversed or driven forward, and tbe length of cut varied with- 
out change wheels. One great improvement is the entire absence of any 
retainiog pins to keep the starting-lever in position, which enables the man 
feeding it, even if both his hands were fast in the feed-rollers, to stop the ma- 
ohine with his body by bringing it in contact with the lever, which is placed 
in a convenient position for that purpose.” 

That the Judges should notice five implements of one class 
I have attempted to explain by indicating the special feature of 
merit which they ail possess in common, of making the danger 
to the attendants as small as possible ; and enough has been said 
to show that marvellous perseverance and ingenuity have been 
displayed by our agricultural mechanical engineers in applying 
safety-gearing to a class of implements in such general use that 
the saving of life and limb must be very considerable. 

Of the numerous Field Implements, Denton^s Grass Harrow, 
Hunter’s Turnip-Topper, and Barford and Perkins’ St^m Cul- 
tivator, have snfiScient novelty to render a brief notice of them 
desirable, 

li 2 
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The general show in this important department of agricultural 
mechanics was never so large or so interesting. Every branch of 
the manufacture was thoroughly represented, ploughs, harrows, 
drags, cultivators^ &c., from every maker, but each maker seemed 
to have a pattern of every variety made by his firm. The 
fact is, since the systematic trials by the Royal Agricultural 
Society have been temporarily abandoned, the makers, resting 
on their laurels, have discontinued straining after novelty, but 
have directed their energies towards extending and increasing 
their legitimate trade in the implements that in past years 
they had perfected and the merits of which public trials had 
tested. Hence while the general show of field implements was 
magnificent, the list of novelties pointed out by the Judges was 
meagre. 

Benton’s New Grass Harrow is made entirely of wrought iron with 
Bessemer steel teeth ; it has the merit of being only 2Z. 15s. in price. When 
joined together the links form a diamond or lozenge longer than wide, and at 
the apex of each angle a triangular piece of iron 4 inches long is attached 
through its centre. Twisted links run across the bottom of the lozenge and 
form a horizontal line, the triangular knives forming another horizontal line d-sf 
’inches distant from the line of the links. Thus there is a cutter or tearer and a 
twisted link in each 9 inches ; beginning with 1 link and 1 tearer at the 
comer, then 3, then 5, then 7, &c., &c., the line of blades runs slantingly, or 
at angles of about 45*^, both to the right and to the left. As a grass harrow 
it clutches the ground, scratching up the moss with the knives, while the- 
chains harrow up the rubbish and free it from mould. For harrowi^ hide- 
bound pastures, or meadows that have been dressed with hones, lime, or 
compost, it has most properly not escaped notice on this occasion. As a seed 
harrow on a cloddy surface it seems likely to be useful. 

Hunter’s Turnip-Topper and Tailer is one of the class of' 
labour-saving implements which agriculture now needs. In 
saving the hay and corn crops much has been effected by 
machinery of this character, and more has yet to be accomplished,, 
as the Liverpool exhibition and trials have shown ; and if similar 
economy can be accomplished with our roots the gain of agri- 
culture will not he insignificant. Root-crops cover more than 
one-fifth of the area of the arable land, or, to be exact, there are 
2,826,824 acres of mangolds and turnips in Great Britain, while 
their weight is about ten times that of any other crop per acre. 
The manipulation through all its stages, from the first hoeing 
to the putting, topping, tailing, and storing, forms no incon- 
siderable item in the labour account of the farm. For reducing 
the manual labour employed in this work there is ample 
margin. Our ridging ploughs, drills, horse-hoes, and scarifiers 
, done much towards facilitating the cultivation of the crop ; 

fwo other machines are required to cheapen the costly 
necessitated, viz., a tumip-thinner and a turnip-topper 
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and tailer. No improvement appears to have been made in the 
former since the JBedford Meeting*. The latter Mr. Hunter 
exhibited in forms adapted for both heavy and light land. The 
invention has been brought out and tested for some years, but 
it is on its duplicate form for strong and light soils that it rests 
its claim as a new implement in the catalogue, and competes for 
the Society’s medal. Whether this claim be admitted or not, 
its title to be considered a most useful novelty cannot be ignored, 
if we take novelty ” to mean something that has not been 
achieved elsewhere as a wkole^ rather than as something entirely 
and absolutely new in all its parts as well as in its results. 

The implement is constructed for cutting or sawing off leaves or tops, also 
for cutting up the turnips from the roots, placing them in regular rows ready to 
be carted away for storage, or put into heaps for cutting up and consuming on 
the land on which they were grown. By a very simple arrangement of the 
cutting or sawing frame connected with the main beam of the implement, and 
adjustable by rods and chains, the leaves of the turnips are lifted up in front 
of the cutting frame, the saw of which passing along cuts them all neatly 
off nearly at the same level. The cutting frame is triangular, the narrow or 
leaf-lifting end being towards the front of the machine, the saw or cutting 
part forming one side of the triangle, and placed on the outer side of it. 
There are two cutting frames, one on each side of the implement, so that as 
it passes along it cuts off the leaves of two rows at the same time. The rods 
and chains which adjust the position of the cutting frame are carried back- 
wards, and are connected with two small levers jointed to the bandies, so that 
the attendant can work them as required. The main-framing is carried upon 
' three wheels, a small one being in front, and the two bind ones on a cranked 
axle worked by a lever, so that the implement can be raised from or lowered 
to the surface of the land as may be required. ' , 

Barford and Perkins’ Steam Cultivator is a novelty in its 
self-acting* appliance for lifting the tines out of the ground at the 
headlands, or at any point. Similar in general construction to 
ordinary cultivators for steam power, in this point of turning 
without dijSiculty it is unique. Inside each wheel, and fitted to 
the axles, are iron cams. By leverage from the operator’s foot a 
bolt or bolts with small friction wheels at their extremities are 
made to protrude from the side of the frame so as to come in 
contact with the cam, and thus the frame is raised ; the said 
frame not being rigidly attached to the axle when raised, the 
frame is held up by strong supports which can be removed by a 
second leverage. Without a diagram, it is difficult to convey 
an idea of this ingenious device. So far as I could ascertain in 
the limited space in the Show-ground there seems to be little 
doubt of its being a novelty that will make its way in practice. 

From an engineering point of view, no exhibit in the yard 
excited equal interest with Otto’s Silent Gas-Engine. Its special 
claims are no boiler, no coal or refuse, no extra attendance. 
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safety and economy, suitability for most agricultural, and an 
infinite variety of other purposes/’ This is a startling pro- 
gramme, and it may be useful to inquire how it is to be accom- 
plished, The engine is constructed by Messrs. Cxossley Brothers, 
Manchester. The principle and action of this remarkable engine 
are simple, but are not generally understood. The principal 
peculiarity of the engine lies in igniting the charge of mixed gas 
and air wh&n this charge is compressed to a pressure of 30 lbs, or 
so above the atmosphere. It has been found that when gas 
and air are thus compi'essed, ignition is possible with a very 
much weaker mixture than when they are at atmospheric pres- 
sure only, the compression appearing to bring the particles 
within the range of chemical affinity. A weak mixture of gas 
and air thus ignited burns more slowly than one containing 
a higher percentage of gas, while the heat resulting from the 
combustion is imparted to the non-combustible portion of the 
mixture, expanding it and giving that sustained pressure on the 
piston, which has been an element so wanting in previous gas- 
engines. The following diagram and explanatory remarks are 
from the ^ Engineer ’ : — 


Tig. 13 . — Diagram from Ottds Gas-Dngine, 



** It must be premised that the gas is only exploded once in every two 
revolutions when the engine is folly loaded, and the explosions may take 
place much more rarely when the engine is running against a small resistance. 
We have marked the diagram with letters and arrows to show the course of 
the pistdn. The first horizontal line is just below the atmospheric line, and 
marked A in the out stroke of the single-acting piston. The cylinder fills 
during this stroke with a mixture of gas and air through a slide-valve at the 
The inward stroke is shown by B, which gives the curve due to the 
hM^^ion of the ^ and air mixture. When the stroke is finished, the gas 
■ smml gas-fiame, and the pressure rises, partly as a result of 

and parfly because of the expansion of the mttogen of the air 
the explosion. The piston then goes out, and the curve 
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of tbe expansion C is drawn. At the end of this stroke the exhaust opens, 
and the piston returns, as shown by D, expelling the products of combustion. 
The governor acts by preventing the admission of gas when the engine runs 
too fast, so that more than two, or, indeed, more than a dozen revolutions 
may be made without the admission of any gas whatever. The ^ Otto and 
Langen^ gas-engine, of which Messrs. Crossley Brothers have made such 
large numbers, and of which they have introduced so many improvements, has 
been found eminently useM as a motor where small powers are required. 
The * Otto and Langen,’ however, is somewhat noisy, and in some cases this is 
an objection. The new ‘ Otto ’ engine, therefore, working as it does as quietly 
as an ordinary steam-engine, opens up a still further field for the employment 
of gas motors, while apart firom its silent action it possesses other advan- 
tages. hTumerous testimonials speak favourably of its action in daily -gractice, 
and its makers claim for it the following special meritorious features : — ^Pirst, 
that the principle of combustion in this gas-engine is entirely new. In it an 
explosion does not take place in the ordinary meaning of the term.* A small 
part only of the charge is combustible, which on ignition serves to expand 
the remainder, thus avoiding shock and effecting vast economy. The engine 
is also alone in the peculiarity of igniting its charge at the beginning of the 
stroke, leaving the whole of the stroke for effective expansion of the gases, 
instead of merely a fraction, as in other obsolete constructions. Secondly, 
this engine unites the greatest simplicity of parts ever yet attained in a gas- 
engine, or even in many steam-engines, with an economy and durahility often 
surpassing either. It is as silent as a steam-engine, and works with the same 
smoothness and regularity, having, of course, the immense additional advan- 
tages of starting at full power at once on the gas being lit, and, by dispensing 
with the boiler, of avoiding the dangerous and pecuniary risks, annoyances, and 
exj»ensive attendance which a boiler entails.” 

Riches and Watts showed a Porcelain Roller Mill (Wegman’s 
patent). It has differential speed and self-acting pressure for 
softening Fine Middlings, or breaking down wheat in prepara- 
tion for the stones. It is manufactured bj A. B- Childs and 
Son, 70, Fenchurch Street, London. The price is fixed at 80?. 
The machine is only 34 inches wide, by 42 inches long, and 
comprises two sets of rollers supplied from either side of the 
hopper. The surfaces are very smooth; and their efficiency is 
at^buted to their peculiar porous nature. The principal use of 
the mill is to prepare middlings for the sieves. This is ordi- 
narily effected bj the tearing action of the stones ; whereas the 
rollers operate with a squeezing action on the particles of bran 
which are thus prevented passing through the silk, and thus a 
more perfect separation is effected. The idea of using rollers is 
not new ; cast-iron or steel rollers have been employ^, but the 
inventor states, not having an equal porous surface, the meal 
coming from these rollers was caked, and could not be sifted 
without a farther disintegrating process, which tended to 
destroy the beneficial effect of the rolling by rubbing the 
flattened bran particles into the meal. The quality of the 
flour rolled by this mill, after being sifted; was certainly ex- 
tremely fine. 
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An INTEEMEDIATE HOEIZONTAL MOTION which can distribute 
power in anj direction ” was mentioned by the Judges. This 
is manufactured and exhibited by W. N. Nicholson and Son, 
of Newark, It is an intermediate motion with a vertical as 
well as a horizontal driving-shaft. The vertical shaft is fitted 
with a horizontal flanged pulley, from which any number of 
food-preparing and other machines arranged in a circle round 
the gear can be driven, without moving them into position, by a 
half-twist strap. 

On moderate-sized farms, where expensive fixed machinery 
cannot, be adopted, this motion will be very useful, and, in any 
case, will allow several operations to be carried out without the 
expense of costly shafting. 


VI . — Early Fattening of Cattle, especially in the Counties of 
Surrey and Sussex, By Henry Evebshed. 

The counties of Surrey and Sussex are not naturally adapted 
to the business of rearing cattle, and they are, in this respect, 
less productive than in the last century. Fifty years ago the 
live stock of a Wealden farm consisted, in winter, of some 
bacon-hogs and Kentish lambs, with a few hardy Sussex cows 
and their offspjring. The cattle roughed it ” in the straw-yards 
during winter, and lived on clover, grass, and stubbies, the rest 
of the year. This was the system that stamped the Sussex 
breed with their characteristic hardihood. But this old-fashioned 
method is quite unsuited to modern farming. The straw-yards 
are no longer supplied with choice handfuls straight from the 
flail during six months of the year. All adventitious oppor- 
tunities of satisfying bovine appetites have been diminished. 
The wide margins of the lanes have been reduced, the commons 
and wood-side pastures have been enclosed, and the stubbles, 
under modern management, should contain the least possible 
quantity of accidental forage. 

It is the same in other parts of the two counties ; the supply 
of food and fodder for breeding-cattle has been reduced. Nor 
are these counties naturally adapted to pasturage. Setting aside 
the sheep-breeding district of the South Downs, neither of 
them is a breeding county. They produce food for the winter 
rather than the summer months, the Wealden clays being well 
adapted to the growth of mangolds, and the loams and sands of 
Sufrey being equally favourable to the growth of other kinds 
of roc^t-carops. The amount of winter-food is increased by the 
luatctioe of mowing the ** seeds” of the four-course rotation for 
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hay instead of g-razing* them. There is no doubt that sheep and 
cattle both do badly when summered on hot sandy soils. All 
through Surrey, therefore, and in Sussex, more or less, the farms, 
as a rule, are emptied of their stock in spring. At that time 
the last of the fattening cattle are finished off on the last of the 
roots ; and about Guildford Fair-day, on May 4th, the last of 
the store tegs, which have been wintered on turnips and kept 
some weeks further into the spring on rye and other forage, are 
disposed of. 

The farms are thus depopulated for the summer season. In 
October they are again stocked. Store sheep for folding and 
fattening in the turnip-fields are purchased in the breeding- 
districts of the south and west, and the yards are filled with 
cattle. In the main this management, as a general system, is 
right ; but in recent years the high price of store-cattle has 
induced the best stock-farmers to rear, at home, some at least of 
the stock intended for fattening. 

One of the best strains of red cattle was collected, a hundred 
years ago, at Theal, a farm in the parish of Siinfold ; and 
most of the best existing herds of Sussex cattle have derived 
some of their excellence from this stock. 

Mr. William Stanford, late of Charlton Court Farm, Steyning, 
has been a successful prompter of the practice of rearing and 
fattening young bullocks in his district. The calves required 
for the process are brought from the dairy districts of Somerset- 
shire and the West, to Chichester and other markets. Various 
methods of feeding and treating calves from birth have been 
recommended, and they are all a little difficult to describe 
clearly in detail. 

Mr. Stanford’s method does not differ materially from that of 
other good managers. His calves are invariably weaned at birth. 
New milk is by degrees replaced by skimm^ milk, thickened 
with boiled linseed or oatmeal. They are gradually induced to 
feed on linseed-cake and hay. At three months old, and up to 
six months old, their daily ration is 3 lbs. of linseed-cake, with 
the same quantity of bean-meal, and with about half a bushel of 
roots, hay, straw, and salt. The cake and meal are gradually 
increased, till at twelve months old they get twice the quantities 
above mentioned. In summer, some of the articles of diet just 
named are replaced by trifolium (which is good food while it 
lasts), by tares and grass, with second-cut’^clover. The whole of 
the green food is cut and brought to the animals in their sheds 
and houses, which they do not quit till they are sent to the 
butcher, by which time their daily rations will have been in- 
creased to 4 lbs. of cake and 6 lbs. of bean-meal, with roots and 
a moderate allowance of hay. The principle of management is 
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to let the animals continually outgrow their food, pushing them 
on rapidly the last three months, and finishing at something 
under two years old. I may here note that the calves get 
daily, at six months old and until ten months old, 1^ lb, linseed- 
cake, 1 lb. bean-meal, 2 gallons grains, 1 gallon mangold, and 
5 lbs, hay. The cost of this, with labour and with a proper 
deduction for the value of the manure, is about 3^. 6d, a week. 
Each cow rears five calves. 

From the first, Mr. Stanford’s calves never quit their sheds 
until removed by the butcher. The reasons for this treatment 
will be given by and by ; meanwhile, although the knack of 
rearing calves without loss can hardly be imparted by written 
directions, the reader may like to hear, at this stage, what other 
breeders have said on the subject. 

Mr, William T. Carrington, of Croxton Abbey, Staffordshire, 
a dairy farmer with 100 cows, who enjoys a well-deserved 
reputation for successful stock management, has lately given 
his experience in the management of dairy-cattle. He says : — 

It is my practice to rear nearly 40 of my earliest heifer calves. They 
are not allowed to suck their dams ; they have firom 4 quarts to 8 . quarts of 
new milk per day, according to age, from three or four weeks. They are 
then fed with skim-milfc, thickened with boiled linseed or oatmeal, ana are 
tanght as soon as possible to eat hay and a small quantity of linseed-cake. 
They are allowed to run out on a grass-field in May and June, and are after 
then generally left out altogether, with a shed to run into in very wet 
weather, or to avoid the heat of the sun and the teasing of ’flies. The wet- 
nursing is generally discontinued when they are about four months old. They 
are, however, supplied ^with about 1 lb. each per day of linseed-cake all 
through the year. 

In order to have all the milk available for cheese-making we have 
hitherto often fed the calves, when taken from new milk, with whey ihick- 
med with meal, 

“ Skim-milfc is a much safer food, and now that cheese sells at a good 
price, it will never answer to keep sufBcient milk for the calves out of the 
cheese-kettle. In the spring, calves are generally very plentiful in this dis- 
trict, as dairying is the principal farming business, bull calves are therefore 
generally sold at a low price. 

** Having a considerable local repntation for breeding good stock, I am 
able to sell mine at a fair price — selected ones for being reared by neighbour- 
ing dairy farmers for stock purposes, and the remainder to he reared as 
bullocks. I send many of them, at a week old, tied up in bags, packed 
with straw*, leaving the head at liberty, per passenger van, into districts where 
calves are scarce. They travel quickly and safely, at a moderate cost. I am 
now using on^y first-class pure-bred bulls of registered pedigree. 

Those who^^resEr . bullocks cannot be too particular in getting the calves 
of the best possible quality. A coarse ill-bred bullock is a very unprofitable 
animal either to r^r or feed.” 

The same prigaeiple of management is elsewhere observed. 
Mr, Thomas of Stretton Baskerville, Hinckley, 

sdiowed me a dairy lof cows from whose milk was made some of 
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the best cheese of a noted district. The dairy is under first-rate 
management, and the treatment of calves may be briefly summed 
up thus : — ‘‘ They are taken from their dams at birth, and put 
on new milk for about three weeks, when the quantity of milk 
is gradually reduced, and HeurFs food is given. Hay follows, 
with 1 lb. of linseed-cake daily, or its equivalent.^’ Henri’s 
food is largely used in Leicestershire in rearing calves, which 
seem to derive benefit from the mixture of an aromatic stimu- 
lating ingredient with the nutritious meal. 

Here is the receipt of a dietary given in somewhat more 
detail : — 6 -quarts of new milk daily for fourteen days from birth, 
and for the next six weeks 2 gallons of skimmed milk, warmed 
and mixed with lb. of linseed-cake, ^ lb. boiled linseed, and 
^ lb. split beans. To these approved receipts I will add one 
which Mr. Henry Ruck has laid before the Chamber of Agri- 
culture at Cirencester. Calves are reared on Mr. Ruck’s principle 
with little or no milk after the first fortnight. His plan may 
be thus described : — 

Seven lbs. of finely ground linseed-cake is dissolved in 2 gallons of hot 
water, and to this is added 2 gallons of hay-tea j 7 lbs. of mixed meal, con- 
sisting of equal parts of wheat, barley, oat, and lian-meal, is also added with 
2 gallons of water. This mixture, which may be described as 7 lbs. of 
linseed-cake ground fine, 7 lbs. of mixed meal, 2 gallons of hay-tea, 4 gallons of 
hot water, is given to the calves as follows : — ^2 quarts in the morning, further 
diluted with 2 quarts of water, and 2 quarts mixed with 2 quarts of water at 
night. Upon this gruel the calves thrive well, and they are weaned from it 
at twelve weeks old, having cost not more than from Is. Zd. to Is. 6d per 
head per week, Mr. Buck is fully convinced of the practical method of wean- 
ing calves just described, but insists upon the importance of stiicfc personal 
supervision and attention to the wants andpecuHaries of appetite of each calf” 

On this last point I agree with him entirely, and consider his 
mixture valuable and worthy of attention ; hut I should prefer 
approximating his plan to Mr. Carrington’s, and suckling with 
new milk for three or four weeks, with sldmmed milk after- 
wards, as a much safer food,” safe until three or four months old. 

After the above, the reader will probably conclude that calves 
are best weaned with new milk for several weeks. Ail changes 
of diet should be effected gradually. Suppose new milk has 
been used for two or three weeks, one-third of it may then he 
omitted and replaced with skimmed milk which has bwn boiled 
and allowed to cool to the natural temperature, of new milk. 
In another week the quantity of the new milk may he further 
reduced, and boiled linseed added to the skimmed ndlk : 5 Ihs. 
of linseed will make 7 gallons of gruel, and when the whole of 
the new milk has been omitted, this quantity of nutriment, or 
its equivalent in some other form, will prove sufficient for five 
<^ves, in addition to skiimned milk. The food should be given 
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twice a day, and a good feeder, having taught the calves to suck, 
will feed twenty in a convenient building. The stomachs of 
calves are particularly delicate, and the food should be care- 
fully prepared. It must not be burnt or sour. The hay must be 
sweet. The calves must lie dry and warm, in a cool well- venti- 
lated shed in summer, and in lots of not more than half a score, 
so as to avoid the disease occasioned by their habit of lying in 
a heap and inhaling each other’s breath. Moreover, if the 
animals are to attain the earliest possible maturity, they must 
remain at all times in their sheds, placid and undisturbed. 
They must not be turned out for exercise either in summer or 
in winter. The experiment was tried of keeping one lot in and 
turning another on the best grass during the most favourable 
period of the summer ; and there could be no doubt as to the 
result. Whenever the two lots of animals were compared 
together, those were found to be doing best which were shut up 
in a shed. And, at the end of the summer, they were worth 
about 30s. each more than the out-door cattle ; the feeding having 
been the same, except the difference in the fodder. 

Mr. Joseph Blundell, of Southampton, set an early example 
in the production of ^‘baby beef” in South Hants in 1857, and 
read a Paper on the subject before the Royal Agricultural 
Society, June 18, 1862. The following is his treatment : — 

My calves are weaned at a few days old, fed with new milk at first, gradu- 
ally introducing with, the sMm-milk, linseed-cake, meal, and barley-meal, with 
a little sweet meadow hay for a time in the rack allowed them until they can 
safely take to green fodder, which they get in succession — ^first rye, second tri- 
folium, third clover, with a portion of old mangold, then early turnips. To com- 
mence the winter they get hybrid turnips, carrots, or swedes; and lastly 
mangold, until the green fodder comes in again, being supplied with clean 
fresh oat or barley straw always in the rack whilst fee<hng either on gr^n 
fodder or roots, the portion not eaten being removed for littering the boxes 
daily. As soon as they begin to take green fodder they are allowed a small 
portion, say 2 lbs. of cie-meal per day, mixed with the old mangolds, which 
are cut wirii Gardner’s turnip-cutter. As soon as root-feeding commences they 
get 4 lbs. of cake per day, and continue to receive tbis quantity until they are 
sold at 18 to 20 months old ; having, however, during the last three months 
1 lb. of bean or barley meal extra ; but at no time after they once take to tbeir 
^een food are they allowed hay, as this would be found to absorb the profit and 
injure the health of the animals also, for since I adopted the method of straw- 
fe^ng I have never had an animal hoven or unhealthy. The quantity of 
roots given the first winter is "66 lbs. per day ; the second autumn not more 
than 64 lbs, per day, the meal being ^ways mixed with the cut-roots : in this 
way each kind of food is inore beneficial to the animals, and when only fed 
twice a day they have plenty of time to lie down and digest their food, and will 
return to the troughs with a good appetite, and will eat a good portion of clean 

Mr. Blundell has frequently obtained prizes for young stock at 
the Easter Cattle Show of the Botley and South Hants Farmers’ 
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Club, and has published one instance of a first-prize Shorthorn 
heifer which he sold to Mr* William Lunn, of Southampton, 
at 18 months 3 weeks old, weighing 98 stone 6" lbs-, with a great 
weight of fat inside. 

In reporting on the farming of Surrey, in 1870, for the Bath 
and West of England Society (haying previously reported upon 
it in 1854 for the Royal Agricultural Society), I described the 
example-farm of Mr. Cyrus Ellis, of Great House Farm, Ham- 
bledon, who was then, and still is, a producer of young beef 
on a * Surrey sand farm. The soil generally is extremely thin. 
High Down, on the east side of the Farm, is a sandy heath 
which still defies the plough and can never be conquered but by 
a powerful combination of tillage and manure. Mr. Ellis has 
at the present time carried on his operations quite as far up the 
High Down as he can do with profit. He can do nothing without 
dung- The poor iron-sands of Surrey soon tell upon the pocket 
when mismanaged, which they easily may be in regard to the 
system of manuring. Artificial manures, for example, must be 
sparingly use.d on the poor sand. Mr. Ellis finds that super- 
phosphate of lime starts the young turnip-plants, but does not 
enable them to hold their growth. Nitrate of soda must be used 
moderately ; and, in short, after closely questioning his land on the 
best method of manuring it, the response is favourable to bulky 
rather than concentrated dressings. One-fourth of his land is in 
roots fed off by fatting sheep, or consumed by young bullocks. 
There are 6 cows ; and 30 calves are annually purchased for early 
fattening. The usual number of sheep wintered and fattened on 
the farm is per acre, besides almost half a store-lamb per 
acre wintered on turnips and kept through the summer on forage- 
crops. The effect of the cattle feeding is clearly seen in such 
results on land so thin. And possibly Mr. Cyrus Ellis might 
not have kept to the front as a distinguished member of a family 
noted for good husbandry if he had paid high prices for store- 
cattle instead of rearing calves at home. He and others in his 
neighbourhood still continue the practice here described. 

The following is extracted from the report referred to above ; 
— By the plan of early fattening, Mr. Ellis avoids summering 
the cattle a third season, and gets rid of a difficulty which is 
always severely felt on the sand farms, of maintaining any con- 
siderable head of stock in the summer. The calves are allowed 
to run out in the arable fields as soon as the rye is ready for 
them : afterwards they get cake in the pastures. The 30 fatting 
bullocks are started on early turnips by the middle of Sep- 
tember.^^^ ^ ^ 

^ ‘Journal of tbe Bath and West of England Society and Southern Counties 
Association,’ voL iii. third series, p. 15. 
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There seems to be no reason why^ on purely arable farms, 
cattle should not be continuously as well fed as sheep. On 
mixed arable and grass farms young cattle can be kept more 
advantageously the first and second years on the pastures, to be 
fattened in the third year at about 2 J years old, 

A few examples may be quoted from farms which I recently 
visited, and reported upon in 1870, and again more recently, 
Mr, W. M. Stanford (who farms his own land), of Broadbridge 
Farm, near Horsham, avails himself of his 105 acres of meadow 
and pasture on the banks of the River Arun, He has increased 
the breeding-stock since 1870, and has now a herd of 70 or 80 
Sussex cattle of all ages, fatting his home-breds on the pastures 
during the third summer, and finishing them in the stalls. At 
the end of May I found the cows on two-year-old ‘‘ seeds,” with 
calves by their sides, their own progeny, except in the case of the 
heifers whose offspring, born in December, had been already 
weaned. A heifer rears her own calf, dropped early, and three 
months later she takes the calf of another cow. The first-born 
Calvin were waiting in yards for their pastures and summer run. 
They had been early taught the use of cake, hay, and mangold. 
They get 1 lb. of cake daily till winter, and then 2 lbs., with half 
a bushel of roots and a small quantity of hay and straw. In 
their second year they are put on good grass in spring, when the 
cake is taken off; and the following winter they receive, at 
nearly two years old, 2 lbs. of cake daily, 1 bushel of roots and 
bay once a day, with uncut straw from the rack twice a day. 
This brings them to the third season, when they are put on good 
grass as before. In July they begin to get cake ; 3 lbs. daily, in- 
creased to 6 lbs. at Michaelmas, when they are stalled. This 
feeding is increased to 9 lbs. of cake and 3 lbs. of bean-meal for 
the last six weeks. The average weight at Christmas, at the age 
of 2 years and 10 months old, is 130 stone. On such a farm as 
Broadbridge, with its feeding-pastures, that is no doubt the right 
management, and the description may be regarded as an appro- 
priate commentary. 

Messrs- Drewitt and Son, of Piccard’s Farm, near Guildford, 
furnished me with all possible details, and placed their sale- 
books before me. The cows on their farm each rear two calves, 
and feed them entirely from March or April till July or 
August, when they are weaned on the rowans, and get 2^ lbs. of 
linseed-cake each daily. In October they are removed to the 
yards, and wintered on the same allowance of cake, with one- 
third of a bushel of swedes or mangolds daily, straw, and rough 
hay. After their second summer — on pasture with the same 
cake — they are prepared for the butcher, with 1 J bushel of roots 
daily, 5 lbs. or 6 lbs. of linseed-cake for three months, and after- 
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wards at the finish, 5 lbs* or 6 lbs. of pea- and barlej-meal in 
addition. The following figures show the weight at a little 
more than two years old. In 1871, nine calves bought from the 
West country, at a week old in March or April 1869, were sold 
at 6s- per stone to Mr. Colebrook, butcher, Guildford. They 
weighed : May 23, a steer, 108 stone, 5 lbs. ; a heifer, 100 stone ; 
May 27, a steer, 117 stone, 1 lb. ; May 29, a steer, 106 stone ; a 
steer, 101 stone, 7 lbs. ; June 5, a steer, 97 stone, 1 lb, ; June 7, 
a steer, 122 stone, 2 lbs. ; June 26, a heifer, 79 stone, 9 lbs. ; 
June 29, a steer, 115 stone, 4 lbs. The heaviest of these cattle 
was just 105 weeks old. 

In June 1872, the crop of 1870 was sold at the same period 
of the year at 5^. 7d. per stone, and an average weight of 

94 stone. In 1873 the price was 6s. 8d., and the average weight 

95 stone. In 1874 the price was 6s., and the weight 100 stone ; 
the bullocks in this case being the offspring of good-sized Short- 
horn cows kept at Aldershot. The price of calves during six 
years varied from 35s. to 50s, each. In using Devon bullocks, 
Messrs. Drewitt have found them smaller consumers of roots 
than Shorthorns, and their experience coincides with that of 
their relative, whose system is next to be described. 

Messrs. John Drewitt and Son farm largely at North Stoke, 
in the gorge of the River Arun, where it passes through the 
South Downs to the sea. The herd is a cross between the 
Devon and Sussex, a comparatively small sort, which does not 
tread through the turf of the river-side meadows. The manage- 
ment is as novel as it is successful. The young cows on this 
farm receive the bull at fifteen or sixteen months old, and during 
three years in succession they take their calves on the meadows. 
They are fattened after the third year. The system is suited to 
the spot and to the breed, and has the advantage of involving 
scarcely more labour than a dry herd. In summer the herd 
numbered 8 cows over four years old ; 20 three years old ; 22 two 
years old ; 27 steers two years old ; 18 yearlings gone to bull ; 41 
yearling steers and 5 heifers, and 71 calves, with 3 bulls. These 
were all on the grass on June 26, except the bulls and a few 
young calves. Ten of the oldest heifers were to be finished in 
the stalls at Christmas, and the remainder in the spring. 

In addition to the 240 acres of flooded meadow and 20 acres 
of dry pasture, there is an arable farm of 450 acres, and 220 acres 
of down ; and other cattle, besides the home-breds, are fiyttened. 
I am describing, however, the system, and not the farm^ The 
breeding-heifers and steers rising two years old am wintored on 
straw, half a bushel of swedes or mangolds, and 3 lbs. , or 4 lbs. 
of rape-cake or cotton-cake. The period of calving is between 
September and April. The system has borne the test of twenty 
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years’ trial, and its principle appears to rest on the avoidance of 
the risks and costs of purchase. The three calves produced by 
each cow are the compensation for the wear and tear of mater- 
nity. In all probability the drawback attaching to a breeding- 
herd in this respect is less in the case of these cows than it 
would be with deeper milkers; and Messrs. Drewitt’s mixed 
Devons and Sussex (a beautiful and meat-making ,herd) are, no 
doubt, admirably adapted for his purpose. They are of mode- 
rate size. Other sorts of cattle may produce mountains of beef, 
while these yield only hills ; but the cost of production is the 
main point. 

Mr. J, B. Lawes has shown, by a series of experiments at 
Rothamsted, that well-bred Shorthorns, Devons, or Herefords, 
consume food and make meat in proportion to their size ; and 
Messrs. Drewitt’s experience has led them to the same conclusion. 

During an interesting correspondence in the ‘Agricultural 
Gazette’ on the subject of “ Two-Year-Old Beef,” a number of 
letters appeared from practical men describing their manage- 
ment. Perhaps the following may be added to my other ex- 
amples, as showing the varieties of management in the north of 
England : — 

** Since such prices as 18L and 20?. a head for lean oxen came into vogue, 
there have been considerably more calves reared in Roxburgh and Berwick- 
shire. The cows kept are generally selected more on account of their milking 
capabilities than for their pure breeding, and are mostly Ayrshires and crosses 
of that breed with the Shorthorn. On those farms where it is the custom to 
rear calves, a good useful Shorthorn bull is kept, not always of high pedigree, 
but that, too, is being more sought after than formerly ; the hinds’ cows and 
those of the neighbours being served on the condition that the owner of the 
bull shall have the first offer of the calf. The cows calve from February till 
]May, and the calves, with plain diet, certainly without pampering, are fed off 
at & to 24 months old, as the case may be, and oftener than not do not tasto 
oilcake the last season till three months before they are sold — 60 to 60 stones 
(of 14 lbs.) are tbe usual weights. There are more calves reared in ISTorthum- 
berland than in both the before-mentioned counties put together ; tbe breed 
''^f Cattle — ^generally Shorthorns — is much superior ; but here, in the southern 
p^rt of tbe county, the practice of feeding at two years old has only obtained 
duVing the last 20 years. When that is the object in view, it is a great point 
to have early spring calves, not later than April if possible. It was tbe prac- 
tice on Tyneside to keep on an average-sized farm, say 200 to 300 acre.s, a 
dozen or more fine heavy Shorthorn cows, and, rearing their calves, to feed 
them off on grass the thirisummer. That was the plan when the bare-fallow 
system w^as pursued, and fewer turnips grown than nowadays. Great attention 
was paid to the breeding both of sire and dam. Latterly it was found that it 
paid better to buy Irish cattle, which were to be had good of their sort at low 
prices, and so it came to pass that on many farms the Shorthorns, the breed of 
which had descended in the family from father to son, gave place to two or 
three come-by-chance Irish cows, just kept to provide mi&: for the farmhouse 
and the cottagers. However, since the great 'rise in the price of lean cattle, 
the old system of rearing a pirt and buying in the remainder of the cattle fed 
has been recommenced; indeed, in many cases, it had never been entirely 
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siven over, and there are not many districts that could turn out the number of 
fine and even high-pedigreed Shorthorns that Tyne can do yet. On this farm 
— alwut 500 acres arable, and 60 of old grass — feed annually about 80 cattle on 
turnips ; one-half Shorthorns and crosses reared on the place, and the remainder 
Irish heifers bought in during the summer, in July and August. Sometimes 
a few of these turn out in-calf, of which more anon. Eight milch-cows are 
kept, and two sets of calves reared ; one dozen early ones, and another lot later 
on, when the first can do with gruel aud skimmed milk. They get new milk 
for one mouth, then half new and half old, with linseed-gruel for another 
month or more, if milk can he spared ; and then the later lot get all the 
skimmed milk till harvest, which helps them up with the older ones to make 
a more level lot. During the summer they graze in a small paddock, and 
have a shed to go into. “When still very young they are trained to eat a 
handful of oilcake and crushed oats, and often, though not always, they get 
a serving or two per diem of cut grass or tares. As autumn advances the 
allowance of cake is gradually increased to 2 lbs. each, and when the nights 
begin to get chilly a little meadow-hay is put into their racks at nightfall. 
The first winter they are allowed two small feeds of white or yellow turnips 
per diem (not nearly so many as they could eat), 3 lbs. of oilcake, which keej® 
the blood healthy and prevents quarter-ill, and as much oat-straw or chaff as 
they can consume, but none to waste. During summer they are grazed among 
the sheep, aud are brought into the yards and hoses in the latter part of 
October in good holding condition. For the first fortnight a few turnips with 
the leaves on are spread about the pastures, and, if at all conveniently near 
the steading, the cattle are brought into the courts at night and get a fill of 
oat-straw and a warm bed. , The turnips are given sparingly at first, for fear 
of scouring ; the bite of grass in the field by day aud the oat-straw at night 
in the fold both help to tide them early over the change of food. Before 
Martinmas they^are fairly housed for the winter ; the home-bred stirks being 
acquainted and quiet with each other in the folds, and the strangers in the 
hoses. Very often the bullies aud simpletons have to he withdrawn from the 
folds, and accommodated with single boxes also. As long as the white and 
yellow turnips last, generally up to the new year, 4 Ihs. of cotton-cake is 
allowed, and after that 6 Ihs. of a mixture of oilcake, crushed beans, light 
barley, &c., with three moderate feeds of swedes, and two foddeiings of oat- 
straw or barley-chaff per diem. One great point is never to allow the stirks 
to lose their calf-lyre, and keep them steadily growing and improving ; if this 
he done, there is not the slightest difficulty in bringing them out on an average 
60 stones weight (of 14 lbs.) at 22 to 24 months old in April and May. There 
are always a few Irish heifers turn out in-calf. These suckle their own calves 
for a month or five weeks, and can generally make them worth 3Z. to 3?. 10s., 
which sum will procure a good Shorthorn calf, two to three weeks old. With 
very little trouble the cow accepts her changeling, and if it has fortunately 
happened that she has calved early, and this is all managed before May-day 
in the house, then they are ready to go out when the grass comes, and the 
handling tames and quiets the calf, so that it does not turn out * wild 
runner’ of former times. They are grazed on old grass, and get 4 lbs. of 
cotton-cake each day. The calves suck till February, and last year were sold 
in May, 13 months old, at 24Z,, and the dams at 271. Taking into 
ration the little keep'Vequired for the calf the first six months, it will be m&B, 
that no system of feeding pays better than this ; but it can only be followed 
ont to a Hmited extent. A few years ago I turned out a half-bred Msh calf, 
which sucked 12 months, at IS months old, 72 stones (of 14 lbs.) weight, amd 
the beef was most beautiful, not at all vealy, some might suppcj^e. This^ is 
only plain ordinary management j I a>uld not pretend to <mlcu6fcte quantities 
of food and value thereof*’* 

YOIi. XIV. — ^S. S. H 
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This letter from an experienced farmer in the North completes 
the subject of feeding. But a few words are required on shelter, 
and the building of the necessary sheds. Cattle cannot bear 
exposure. Sir John Sinclair, who introduced the Cheviot sheep 
into the north of Scotland, says of sheep and cattle in mountain 
districts, For every pound of beef that can be produced in a 
hilly district, 3 lbs. of mutton can be obtained.’’ Elsewhere the 
disparity is not so great ; still bullocks require an amount of 
shelter, first and last, which the well-clothed sheep can dispense 
with. The cost of shelter, probably, and the want of the necessary 
buildings on most farms, have diverted attention from the early 
feeding of young bullocks. The question of buildings, therefore, 
is of prime importance. It may seem somewhat out of place to 
recommend home-made and cheap buildings in the ^Journal’ 
of a great and national Society, which must properly desire to 
encourage the best agricultural methods; and it may be that 
the best built covered homesteads are the most economical in 
the long run. Still, in the absence of such buildings, a tenant 
may well consider whether he cannot erect sheds not unsuited 
to his ^purpose, and of a less costly description — ^such sheds, in 
fact, as a lease or covenants for the payment of their value at 
quitting may enable him to erect. 

I have known farms in Surrey and Sussex with seven, eight, 
or even nine homesteads, and a barn or two at each. And some 
of these barns are now filled with calves and young fatting 
cattle, instead of corn, to the number of seven or eight in each 
large bay. When there is a wall the cost of shedding is reduced. 
If the entire shed has to be erected, the back and sides should 
be of oaken slabs, or, in some districts, they may be formed of 
the warmer materials, which will be presently referred to. The 
roof may be of poles, large enough to he once cut,- and it must 
be securely thatched. Village carpenters are not much practised 
in the art of erecting cattle-sheds at the cheap rate that a 
21 years’ lease requires. Such a shed must be put up quickly, 
and the materials must he such as the neighbourhood affords — 
slabs, unplaned poles, and straw, heather, chips” (in a hoop- 
making district), branches, faggots, or furze-hushes. 

A friend of mine became a practical carpenter when thrown 
upon the world fifty years ago. Having risen in fortune 
above his former level — his father was among the best farmers 
in Sussex — he hired a farm for amusement near his native 
place, on a seven years’ lease. Ten years since, I found him, 
with one old contemporary carpenter, engaged in the erection 
of some rough-and-ready farm-buildings. What he did for 
the money was surprising. He built an ample cart-shed for 
less than 5Z., and a fowl-house and several detached Sheds at 
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the same cheap rate. These sheds all stand on strong* posts, 
they are all well tied, the sides well stuffed with warm furze 
or heather, the roofs well thatched with straw. The skeleton 
of the buildings consists partly of deal, cut to the required 
scantlings at a metropolitan saw-mill, and generally of poles, 
purchased at the wood sales in the neighbourhood. They 
have stood out the recent gales on an exposed coast, and still 
promise to stand for many years. But if a master-builder or 
carpenter had been called in to put up these buildings, almost 
every bit of their material would have been rejected. There 
would have been sawing and planing and morticing on the spot ; 
bricks, tiles, and lime, and artisans at Qd. an hour. This is all 
very good when the work is well organised and on a sufficiently 
large scale, and when the buildings are such as a landlord 
requires on his own fee-simple. But a tenant must be his own 
builder, 

Mr. Stanford’s buildings were erected by his foreman, who 
happened to be a clever self-taught carpenter. On every bit of 
wall he has put up a home-made shed, converting several yards, 
which were too cold for young stock or for fatting animals, into 
snug and populous quarters, full of life, industry, and manure- 
making, and completely sheltered from wind and wet. This 
was done by means of sheds made of stout Scotch iir-poles, tied 
with the bolts and irons of an old threshing-machine- The 
sheds are 16 feet deep, and are topped by roofs of furze, thatched 
by wheat-straw, at 15d. per square. As they are not built into 
the brickwork, they remain the property of the tenant, and for 
thirty years to come the thatched sheds which the foreman and 
farm carpenter built seven years since, at the cost of a few 
pounds, may still be filled with cattle at various stages, pro- 
vided the buildings are occasionally, and in good time, retouched 
and restored. 

I now come to the question of profit. 

At the recent sale at Charlton Court the following were the 
prices and returns per week of the young bullocks, the top price 
of beef at that time being 6s. 2d. per stone, according to .the 
quotations at the next metropolitan market: — ^ ^ , 

^ ^ * Eetimi per Week. 


* Ooineas. s. ^ 

.11 months old Shorthorn st^r .. .... 16 7 0 

13 „ „ steer - .. ..22 8 3 

14 „ • „ heifer 20 7 0 

15 „ heifer .. 22 7 1 

13 „ „ steer 271 8 4 

18 ,, „ steer .. .. .. 25 6 9 

181 steer .. -.28 74 


There were several other beasts sold at prices nearly equal to 
the above, and included in the following analysis of results;-^ 

M 2 
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One at 11 montlis gave 7^. per week from birth ; one at 13 
nionths, 8s, Zd, per week ; three at 14 months, Is, i three at 
15 months, 7^. Id , ; six at 16 months, 6^. lOd, ; and two at 18 J 
months. Is, per week* A 2^-year-old Sussex steer returned 
8s, Zd, per week, and a 2-year-old, 7s, per week. These were 
both from a famous herd. Those Shorthorns which afforded 
the least return were calves bought in the market ; and those 
which gave the highest were by Mr. Stanford’s pedigree bull, 
out of his own well-bred but not pedigree cows. 

The above figures show that tolerably bred Shorthorns will 
return 75 . a week from birth on this system, at from 13 months 
to 18 months old. 

The best feeders of common country-bred cattle in Sussex and 
Surrey inform me that they consider a fair average weight for 
animals well fed from birth is 100 Smithfield stone at 100 
weeks, giving a return of one stone per week, or 65 . per week. 
At the sales I have quoted, Mr. Stanford obtained 8d, or I 5 . a 
week more for two-year-olds fattened from birth ; and a “ plum,’’ 
killed by Mr. Page, of Partridge Green, gave 85 . per week, i, e., 
132 stone at 100 weeks. Mr. Glazebrook, of Shoreham, 
slaughtered one of the bullocks from Charlton Court, a 16 months 
old steer, weighing 76 stone 2 lbs., and yielding 15 stone of 
loose fat. There was very little offal. 

These animals were not pure-bred heavy-fleshed Shorthorns, 
which are rarely seen in Sussex, but common cattle, such as the 
Brighton dairy cows produce. The returns are 65 . 6d, per week ^ 
and similar returns, which cannot but leave a profit, might be 
obtained under this system with the same class of cattle ; and 
6d. or Is, a ‘head per week more with pure Shorthorns. 

The following is an estimate of the cost of a young bullock at 
seventy-one weeks old, or one year and nineteen weeks : — 


Purchase of a calf 

Pour weeks new milk, 6 quarts daily, at 2d, per 
quart 

Eight weeks skimmed milk, 6 quarts daily, at \d, peri 

quart, and 2 Ihs. meal, at lid. per lb. ‘ 

Seventeen weeks in June, July, August, and Sep-' 
tember on a daily diet of 2 lbs. linseed-cake, 2 lbs. 

bean-meal, mangel, bay, grass, clover, &c 

Twenty-six weeks to end of March, 5 lbs. cake and’ 
meal daily, | bushel of roots, hay, and straw, for « 
fodder 

Sixteen weeks to harvest, 8 lbs. cake and meal daily,’ 
mangel, grass, clover; total Is, 2|d. a week ‘ 

Attendance, 71 weeks at 6d. 

Insurance, Interest, and Bent of Shed 


£ 5 . d, 

2 0 0 

18 0 

15 8 

3 19 4 . 

6 16 6 

6 15 8 

1 15 6 

16 0 


24 5 a 
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Oil tHis estimate the young bullock, born in spring and sold at 
harvest in the following year, costs a little more than Is. a week, 
and he should be worth, according to Mr. Stanford's average 
return of Is. per week, 24Z. 11s. The value of the manure 
may be fairly estimated at 20 per cent, on the cost of the food 
(19/. 5s. 2c/.), or 3/. 17s. Our balance-sheet therefore stands 
thus : — 


I>r. £ s. d. 

A bullock 71 weeks old 24 5 8 

Profit .. 4 2 4, 


28 8 0 

A bullock sold at 71 weeks old 24 11 O 

Value of manure .. 3 17 O 


28 8 O 

I have claimed 20 per cent, on the value of the dung of com-fed 
animals fattened under cover. The theoretic value of the manure 
derived from the above different articles of food is : decorti- 
cated cottonseed-cake, 6/. 10s. per ton ; rape-cake, 4Z. 18s. Gd, ; 
linseed-cake, 4/. 12s. 6d . ; beans, 3/. 14s. My estimate of 
20 per cent, on the cost of the food, as the value of shed- 
made manure, will not be thought excessive by practical men. 
Mr. Hudson, of Castle Acre, wbo paid from 2000/. to 3000/. 
a year for cake and other feeding-stuffs,” and brought 1200 
acres of poor thin soil into a state of great fertility, would not 
have thought it excessive ; nor would the incoming tenants of 
Lincolnshire, who pay half the value of the cake used the y^r 
before ; nor would tbe late Mr, Glutton of Reigate, who raised 
the v^tlue of his pastures from 20s. to 50s., by feeding them with 
Hnseed-cake ; nor would any person who knew Charlton Court 
Farm when Mr. Stanford hired it, and afterwards on his quit- 
ting. He had doubled bis flock, leaving about 600 ewes on a 
farm of 700 acres ; and be bad done this by means of the “ con- 
dition put into the land by the use of oilcake, and the constant 
succession of forage-crops and snatch ” crops. It is difficult to 
see how this result could have been accomplished under any 
other plan on a breeding-farm situated on tbe north front of the 
South Downs, and ill suited for the folding of fatting sheep. 
One of his feeding-places was an old-fashioned double barn, 
an extemporised manure-factory, situated half-way up the bill, 
where the dung was most required. Another of the advantages 
of the site was the isolation of the animals in the event of con- 
tagious diseases appearing on the farm. 

Persons unacquainted with this system of rearing and feeding 
cattle have imagined that the risk must be great. On the con- 
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trary, those who understand the process have found that the risk 
of loss is reduced to a minimum under the rapid system of treat- 
ment. Mr. Stanford’s losses in some years have been nil; and 
he has found the risk of life less generally in proportion to the 
shorter existence of the animal. As a rule, and mainly for want 
of proper buildings, skill, and capital, cattle are not brought to 
the same early maturity as sheep. It is not generally recognised 
that cattle should weigh five times as much as sheep at from 
twelve to twenty-four months old, when they have been fed as 
well, and sheltered. Skilful feeders are aware that beef makes 
beef,” and they never allow their cattle to become poor. The feeder 
of young cattle has them always ready for the butcher from three 
months old. It is true, no doubt, that animals which are cheaply 
fed at little cost of food or labour may improve but slowly, and 
yet prove remunerative; but in artificial feeding the process 
must be quick. The body must be built up rapidly by an 
excess of food beyond that required to support the wear and 
tear of life ; and the greater the supply beyond that quantity the 
smaller the waste. In theory, therefore, an animal could not he 
over-fed. Mr. Loudon remarked that the process of fattening 
was analogous to the filling of a cask with a* hole in the bottom, 
since the faster you pour in the liquor the sooner will the tub 
be full, and the business concluded. The feeder, however,, must 
exercise his skill in regard to the limited powers of assimila- 
tion, the age, and the state of the animal. Young beasts, fat- 
tened from birth, will grow and make flesh more rapidly before 
than after two years old, and they yield the best profit ;whe» 
slaughtered at eighteen or twenty months old. Cattle which are 
not to be killeci until after the age of two years would,rpeiharpSj, 
be more profitably summered on pastures, provided that^they 
exist and are sufficiently good for fattening cattle, which is 
rardy the case in Surrey and Sussex. 

Another point which must be mentioned is the superiority of 
old mutton and mature beef. The quality of all meat, however, 
depends greatly upon management and the mode of feeding. 
English bacon, fed chiefly on barley-meal, is superior to that 
fed on beans or on maize. American bacon, fed entirely on 
maize, shrinks in boiling, and the rasher is oily and indifferent. 
Beef is also aff^ted by the feeding, and it is not the fact that 
young beef is dwajs poor. Mr. Port, the butcher, of Ship 
Sb^et, Brighton, who supplies a superior class of customers, 
some bullocks from Charlton Court, purchased Jan. 

1874, allQj months old, and weighing 100 stone 4 lbs., 
94 ftcme, 92 stone, and 90 stone: “ These bullocks when 
were most complete bodies of beef, and the jQ^e 34 b 
gave satisfaction to the consumer, being very tendelr, and 
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of delicious flavour.” Mr. Port says of anotlier lot : I bought of 
Mr. W. Stanford, at Stejning market, on March 9, five very supe- 
rior Shorthorn steers under 20 months old, with calvesMeeth. 
Their meat is of most excellent quality. The heaviest weighed 
ill stone 4 lbs. The flesh on the ribs, where quartered from 
the loin, measured 5 inches thick.” As this part of my subject 
is important, Mr. Port may be allowed to say further : I have, 
during the last three years, killed a large number of the youngs 
bullocks fed by Mr. Stanford ; ” and he then gives a favourable 
opinion of their weight and quality. A young steer which I had 
seen, and which was' bought at the sale on June 7, is reported 
as having been full of fat, with large, thick flesh, and finely 
grained, and of very superior flavour/’ Mr. Duke, of Steyning, 
writes of some bullocks under 20 months old : They were all 
remarkably ripe handsome carcasses of beef, giving me and my 
customers great satisfaction, as they have always done. They 
carried an average of 12^ stone of fat.” Mr. Glazebrook, of 
Steyning, writes : Some of the buyers at the sale considered 
I had given a guinea a bullock more than 65 . per stone, but, 
from the experience I have had of Mr. Stanford’s young beasts, 
I had confidence in them.” 

These details are important. They show that young beef 
need not be unripe, that it need not shrink unduly in cookiiig, 
and need not be innutritions. 

In concluding this short paper, I may point out that if 
cattle can be reared and fattened with advantage on Surrey 
sand-farms and bleak chalk hills, there must be many farms of 
200 or 300 acres which do not at present raise cattle, and which 
might easily maintain from 4 to 6 cows, and fatten 20 0 ®“ 30 
bullocks on the system I have described. Even on those farms 
where sheep are the carriers of fertility, the straw must be con- 
verted into manure, and cattle of some kind must be kept, I 
would introduce a cow or two per 100 acres, and convert the 
produce into young beef. 

Most* Surrey farms are provided with a few favoured padd^fes, 
where good turf has been carefully nursed ; and tbe same 
applies to the compact clays of the Weald of Sussex, which 
equally unkind to grass. In both counties the extent of 
land does not often exceed 5 acres in the 100, and upon the 
clays, at any rate, it might, in the present period of increased 
expenses, be profitably increased. Laying down grass-land on 
compact clay costs XOL per acre. I have seen many attempts 
to cover such land with good turf, and some of them proved 
failures, while others were successful. The expense in aU cases 
would preclude the possibility of those sudden conversions 
arable to pasture which the daiiy-4armers in StaflFordshire have 
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effected on the loams and friable marls of the New Red Sand- 
stone, where a yearly tenant of 300 acres has sometimes sown 
40 acres or 50 acres with grass in a single year, and seen it 
grow into good turf in five or six years, without special or 
expensive farming. Young pasture in the Weald must be 
carefully nursed till the ground is well covered with sod, and 
the seeds should be sown on land well fallowed and heavily 
manured. There are several methods, and the objects to be 
attained in each of them are to have the land clean and 
full of condition at the time of sowing, and to sow at the 
end of summer on a stale surface. Foul land may be sown 
with tares for folding, and then deeply ploughed, or smashed 
up with the steam cultivator, to lie through the winter ; or it 
may be sown with the most approved root-crop (early turnips, 
perhaps), and folded before Michaelmas, and then laid up 
with a deep furrow for the winter. Or a clean stubble may 
be selected. But in any case deep cultivation in dry weather 
should precede the winter previous to sowing the grass. The 
land should then be heavily manured during hard frost with 
well-prepared dung, which need not necessarily be ploughed 
under in spring. A capital piece of turf was lately formed on 
pwr clay after very deep cultivation and winter manuring, 
without subsequent ploughing. In the absence of deep-rooted 
weeds, the land was kept clean by surface cultivation till July. 
A great deal of raw yellow clay had shown itself at the surface, 
but the manure, frosl^ and protracted weathering, from October 
till July, corrected this ungenial earth, and the seeds were sown 
in this last-named month in a firm but not a hard-bound surface 
of fine mould. ^ The young plants grew vigorously. They were 
manured in^ winter, and presented a most promising appearance 
in spring, tillering well, and producing stout, strong steins, with 
.yigorous roots, which had laid well hold of the ground. The 
grass was mown the first summer, lightly fed with cattle in 
autumn,^ and again manured the following winter. 

Jf a piece of turf is required for carrying out the plan of home- 
grown beef, either as a run for the calves or cows, it can be 
obtaSped quickly, at a cost of two years’ rent and plenty of 
manui^. 
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VII . — Report on the Pathological Anatomy of Pleuro-pneumonia. 

IBy Geeaii^D F. Yeo, Professor of Physiology in King’s 

College, London, 

iNTRODUGTIOlir. 

The difficulties which present themselves in attempting to study 
the pathological anatomy of the diseases of cattle are increased 
in the case of pleuro-pnenmonia by the legal restrictions which 
compel the slaughter of beasts affected with it. In most instances 
the animals are slaughtered suddenly, by order of the authori- 
ties, allowing no time for notice to be sent so as to enable one 
to reach the scene of action. It is therefore only by means of 
the combined kindness of a number of disinterested persons 
that a post-mortem examination can ever be witnessed, and then 
only at the expense of much time and trouble spent in reaching 
some remote locality. Moreover, the inspection of the autopsy 
but poorly repays the personal inconvenience which must be 
gone through in order to attend it, for the slaughter and evis- 
ceration of the animal must always be conducted by some prac- 
tised operator, whose dexterity depends upon his rigidly adhering 
to a certain methodical system, which is not framed with a view 
to pathological investigation. The necessary operations are 
performed with such skill and rapidity, that no time is allowed 
for the pathologist to contemplate the relative position of the 
morbid parts, or to reflect on the possible pathogenic relation 
which one may bear to another. 

It is a well recognised fact that in order to make a description 
of the pathological anatomy of any disease at all adequate, or 
of scientific value, all the viscera should be examined in every 
case, so that the most trivial abnormality may be noted. In the 
lung disease of cattle this may be regarded as impossible. Be- 
sides the difficulty of attending the slaughter of the beast, the 
enormous bulk of the material — the diseased lungs alone often 
weighing 30 lbs. — ^in the majority of cases renders the thorough 
investigation of all the viscera quite out of the question. 
Fortunately, in pleuro-pneumonia this does not seem at all 
necessary, because the abdominal organs do not present any 
changes which can be looked upon as either constant or 
characteristic of the affection. 

The nervous centres have never been examined, because it is 
necessary, the instant the animal is knocked down, to destroy 
the spinal cord and the brain, so as to prevent the eneigetic 
reflex movements of the limbs which would otherwise accom- 
pany the skinning, and prove dangerous to the operators. 
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There are, then, in studying the diseases of the lower animals, 
many difficulties which balance the one advantage, of which 
we often hear, namely, that of being able to kill the beast at any 
time, and thus find out the steps in the morbid changes which 
correspond to the various stages of the disease. Practically, 
in the case with which I have to deal, this advantage is but 
little felt, for there is really no control over the time of 
slaughter, and there seems a clinical difficulty in ascertaining 
how long the disease has lasted, so that the exact stage it has 
reached cannot be known until the animal is killed. 

These difficulties doubtless explain the great paucity of 
scientific literature on this subject, and the complete want of any 
adequate scientific explanation of the progress of the disease. 
The following references may suffice to give some idea of the 
present standpoint of our knowledge of the subject. 

The first accurate description of the morbid anatomy of pleuro-* 
pneumonia that I have been able to find, is given by F. Weber,^ 
and, as far as the description of the appearances of the diseased 
lungs is concerned, this paper has not been surpassed by any since 
published, that I know of. He calls the disease interlobular 
pneumonia^ and attempts to explain its development as a form 
of chronic inflammation of the tissues between the lobules. 
Though he recognised that there were different kinds of conso- 
lidation, he appears only to have submitted one of these varieties 
to minute investigation, otherwise his clear reasoning would not 
have led him to the conclusions which he announces in his paper. 

He says that examination of the diseased lung gives two 
negative results : — 

1. There is no trace of croupous exudation in either the lair^e 
or small bronchi ; the mucous membrane in the larger ones is 
perfectly healthy ; in the smaller tubes a mere trace of catarrhal 
injection can be detected. 

2. In the lung tissue itself the air cells are filled with fluid 
as in oedema, and not with solid exudation. 

From these results he concludes that the tissue of the lung is 
in a state of oedema, not hepatisation. 

With reference to the starting-point of the disease, he says, 

I how pass to the beginning stages, which give the clearest 
proof that the interlobular connective tissue, and the pleura, are 
the real seat of the disease.^ The other parts, he thinks, become 
secondarily a.fiected, the exudation causing a kind of strangu- 
lation of the lobules, which gives rise to hyperaemia, pulmonary 
serous infiltration, and (very rarely) hepatisation. 

'V)^|%i©,<50nnective tissue of the lung, then, he considers to be the 

^ ^ 1 . ... i — — — ! ! : ' ' ■ ■ ■ , ■ ■ ■ . , . 1 ■ . ■■■ 


* ’Vhehow’s Axchiv., Bd, vi. p. 89. 
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part affected by the disease, which generally begins under the 
pleura but also occasionally in the deeper interlobular tissue. 

He distinguishes two forms of this interlobular pneumonia. 
One wide-spread and diffuse, extending over an entire lung. 
The other, which attacks a small, sharply bounded part of the 
lung, like lobular pneumonia. These occur with equal j&-e- 
quency, and he expressly states that their difference merely 
depends on extent and anatomical arrangement, their mode of 
origin being identical. 

Klebs * describes one case, in which he found good examples 
of vascular plugging. He thinks the disease resembles in most 
respects ordinary pneumonia, but can be distinguished by the 
coagulation in the vessels. 

^Rollf considers that this disease corresponds with the inter- 
stitial pneumonia of other animals. The first steps, he thinks, 
occur in the connective tissue between the lobules, most com- 
monly in the deeper parts of the lung. This tissue becomes 
congested, and a serous exudation takes place into it, which 
greatly swells the interlobular spaces. The congested pul- 
monary parenchyma is thus pressed upon, and ultimately 
becomes quite airless. The serous fluid more rarely fills the 
air-cells themselves, and still more unusual is the occurrence 
in them of the firm exudation of ordinary inflammation. He 
describes the various secondary lesions which may arise in the 
course of the disease, and amongst them he mentions bronchial 
and pleural inflammation. 

Bruckmiiller $ considers the pleuro-pneumonia of cattle /to 
correspond exactly with ordinary pneumonia of other animals, 
the peculiar construction of the lung sufficiently accounting-for 
the peculiarities in the pathological anatomy of the pneumonia 
of bovine animals. 

There is only one form,’’ he says, of inflammation of the 
lung in cows, and this is always associated with verj striking 
changes in the interstitial tissue.” He describes the disease under 
the title croupous interstitial inflammation of the lung,” and 
he says, If we compare the pathological products which arise 
in the lungs of cows affected with pleuro-pneumonia {JDtmgen- 
seiich£) with the products of inflammation of the lungs in other 
animals, we can find no real difference.” He denies its specific 
nature and its contagiousness, but says it is a good example of 
an infectious complaint. 

The scientific pp,thology of this disease has not been studied 
in England with great care or success. The morbid appearances 

* Tircliow’s Archiv., Bd. xxxviii. p. 326/ 

t liehrbticii d. Pathologie u. Therapie d. Haasthiere. Wien, 1860.^ 

X liehrbacli d. Patb. Zootomie, Wien, 1862, 
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are very easily recognised, and no energy was required to master 
the anatomical details, since any one can recognise the disease 
post-mortem. Therefore the English school has neglected this 
department of study, having preferred to go into the wider field . 
of theoretical speculation in order to determine the cause of the 
disease. 

Professor Brown, ^ in an admirable brochure on the subject, 
gives a very clear sketch of the disease, and well describes the 
most striking morbid appearances. As to the exact essence of 
the disease, he says : — 

** Pleuro-pneumonia is essentially determination of blood to the lungs, and 
exudation of liquor sanguinis, that is to say, blood deprived of its red particles, 
into the connective tissue which is everywhere distributed throughout the 
hmg structure, existing abundantly between the lobules and on the surface of 
the lungs under the pleural membrane. Exudation occurs also on the surface 
of the pleura, but the chief deposit takes place under it, and causes its eleva- 
tion from the lung tissue just as the exudation between the lobules causes 
them to separate from each other.’* 

And again he says : — 

Inspection of those organs of the animal body which are principally im- 
plicated in the disease (the lungs), however minute and complete it may he, 
cmly puts us in possession of a knowledge of effects. It is evident enough that 
the lungs have received an excess of blood, and that a large quantity of the 
dnoulating fluid has been exuded into the tissue of these organs ; but the 
T^lly important question is, What circumstances conduced to these results ? 
And the only answer which the pathologist can offer is contained in a some- 
what vague reference to * blood poisoning.* As in other contagious diseases 
the blood of the animal affected with pleuro-pneumonia becomes charged 
with some poisonous material, which is excreted by the vessels of the lungs : 
for example, in small-pox, the virus is excreted by the skin, and the poison of 
cattle-plague by the mucous membrane. In each case it is impossible to define 
the determining causes. We can no more understand why some of the con- 
stituents of the diseased blood are poured out in large quantity in the fibrous 
tissues of the lungs in pleuro-pneumonia than we can comprehend the ultimate 
cause of the distinctive eruptions in the various exanthematous diseases.” 

Mr. Fleming f says, Pleuro-pneumonia is a specific and con- 
ta^ous fever peculiar to bovine animals. In its essence it is a 
malignant fever allied to tbe general eruptive diseases.” 

Professor WalleyJ gives an elaborate account of the post- 
mortem changes of zygomatic pleuro-pneumonia. He divides 
the progress of the disease into three artificial and rather fanci- 
ful chronological stages. The general characters of the first 
being ; — 

** Increase in weight, hulk, and friability ; diminution in resilient power, 
i^nsequently increased resistance to inflation, and decrease in crepitation 

* ‘O'!®, on the Eung Disease of Cbttle known as Pleuro-pneumonia/ 
t ‘ A Jfanual of Yet. Sanitaiw Science and Police.* London, 1875. 

't * Yet. Jourh./ May, 1878. 


Report on the Pathological Anatomy of Pleuro-pnmmonia^ 173 

on pressure; with, deei^ning of colour, and the presence, occasionally, of 
ecchymoses or hyperacmic patches in the bronchial mucous membrane, and 
vascular stellate spots in the parenchyma,” 

He says : — 

The general characters of the second stage are : — mottled appearance on 
section, increase of bulk, density, specific gravity, and friability ; absolute loss 
of textural integrity, breaking up of the capillary vessels, and, as a conse- 
sequence, parenchymal extravasation : obliteration of large vessels and small 
bronchia, with destruction of the thoracic lymphatic glands.” 

He thus sums up the characters of his third stage : — 

“ Absolute loss of integrity (death), with segregation of the injured lung ; 
hyperplasy of contiguous interlobular tissue; and increased density of the 
surrounding parenchyma. If the destructive process is arrested, the condi- 
tions are : absorption of the red cells, consolidation of the parenchyma, hyper- 
plasy of the interlobular connective tissue, restoration of the circulation, grey 
or yellow Tiepatization. In either case the changes in the bronchia and twhea 
are : ulceration of the mucous membrane, and consolidation of the submucous 
and extratubular exudate.” 

As an outline of its general pathology, he says : — 

We ate justified in concluding that Zy, p, p. is a distinct and specific infec- 
tion, and that, although the structures which have been injured by the locali- 
sation of its lesions, secondarily (unl^ dead) undergo inflammatory changes ; 
primarily, the disease is a purely effusive one, i* e, in the initial shape, effusion 
— simply and purely— is the characteristic lesion ; in the second and third 
stage, passive are accompanied, and finally succeeded, by active proc^ses ; 

, and, in the subsequent changes, infiammatoiy processes alone go on.” 

The French definition of the disease is much the same. The 
most recent authority says;* By this name peripneumonie 
contagieuse ”) is designated a virulent and contagious general 
affection, confined to bovine beasts ; it is of epizootic character, 
and is accompanied in ordinary cases by local manifestations 
in the lungs and pleura, and by a fibrino-serous exudation into 
the interlobular connective tissue and the pleural cavity ; an 
exudation which has been erroneously regarded as inflammatory. 

NoemaIi Anatomy. 

In some points the structural arrangement in the lung of the 
ox is sufficiently peculiar to demand a short notice, the more so 
since the peculiarities have, I believe, a very direct bearing on 
the mode of commencement and progress as well as the patho- 
logical characteristies of the disease. 

The regional anatomy appears to be interesting only from 
a clinical point of view, showing, as it does, how difficult, if not 
impossible, it must be to recognise pneumonic consolidation 

* ‘ BietiormaSxe do T^t^aaire/ 1* ill. p. 74* Paris, 1877* 
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wbeB the disease is localised to the anterior lobes, which are 
completely walled off from physical examination by the dense 
mass of solid parts forming the shoulder of the beast. 

The number of lobes and their complete separation one from 
the other by means of deep fissures may tend to keep the disease 
isolated, but otherwise the descriptive anatomy teaches us little. 
In the iaiger air-passages the mode of subdivision is irregular, 
being seldom fork-like, as in the human lung. The trachea 
itself does not bifurcate until it has given off a large separate 
branch to the right anterior lobe. The lobar bronchi give off 
small lateral branches, as they run down sometimes beneath the 
pleura of the long slender lobes, and do not divide dichoto- 
mously* The mode of branching, however, is found to differ 
materially in different lobes, and appears to depend on their 
size and shape, those of the large posterior lote dividing more 
like the air-passages of the human lung. 

The blood-vessels follow the coarse and mode of branching 
of the air tubes ; the artery and the vein lying on either side 
of their corresponding bronchus. In the healthy lung the 
rmmAz and bronchi uxe surrounded by a quantity of very 
delicate connective tissue, which forms around them a loose 
sheath common to the three, so as to separate them from the 
lung imrencbyma. Any, or all, of the vessels may be pulled but 
of this yielding ostse of soft cobwebrlike tissue ; and the delicate 
structures may be tom from their proper coats, with which they 
are thus seen to he directly continuous. The bronchus, axteiy, 
and vein contained in this sheath may be conveniently referr^ 
to under the name hr€meko-w^mlaT while the region of 

lung-tissue supplied by any sudi system may be called hromko-* 
vascular temiory (Fig. 1). 

If a thin injection-mass be thrown, with gend® and st^bdj 
presimie, into the interstices of diis peribronchial tissue, it 
gradually 3rans along the outer surface of the bronchus and 
vessels, and permeates into all parts of the connective tissue 
sheath. Thus may be demonstrated the existence of a close 
network made up of an immense number of delicate, irregularly 
sinuous, or lacunar lymph-channels, which completely encom- 
pass the^ artery and vein, and form around them a sheath of 
Ijmpbatie anastomoses. 

In the very mall bronchial tubes which belong to the single 
lobules the mocfo of branching idaanges and becomes dichotomous, 
apd the brandies lie at right ahgl^ to each other. Within the 
the tubes Mmi vessels have no longer the 'same sheath 
di f^oanmective tissira,.amd I have failed to satisfy myself of the 
ex as to a o e €if any lym|A«tic vessdUt armnd the bronchus in, this 
U. they must pkj n very insigaaificant 
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Fig. 1 . — Showing the ZHstribuiwn of a JBroncko-^vascular System and the 
correspomdmg Territory of part of a Lobe. 



A. Artery. B. Bronchns. V. Vein. P. Pieara. I. Interlobiilar spaces. Tlie dotted lines 
indicaite the conrse of tile lymp!3tat <Semi-diagraphic. Bedaced one-half.) 

part in draining the tissue, compared with that taken bj the 
numerous channels in the sheath of the larger broncho-vascular 
systems. 

With regard to the construction of the parenchyma of the 
limg, there are also some peculiarities which deserve special 
not^ they distinguish the lung of the ox from that of 
most other animals. In the bovine tribe a state of affairs 
persists throughout adult life, which is found only in the 
early stages of the development of the lung of man. The 
lobul^ or ultimate component parts, are distinct from ^fech 
o&er, and may be regarded as independent lung units, each 
having its own proper air-tuhe and blood-vessels, and being 
connected ^ its neighlK>urs only by some very delicate con- 
nective tissue. This connection can be stretched, by a little 
gentle tmction, so as make the paiiition between the lobules 
an eighth of an in^ in width. A little mcne forcible traction, 
aided by CK^^ional tcmches of a scalpel, tears through this 
delicate tisime, so that, wife, a little car^ fee lobules may be 
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completely separated from each other, without their tissue suffer- 
ing the least injury* They are thus left hanging from the large 
bronchus, by means of their own proper broncho-yascular 
systems, just as raisins hang from the parent stalk. If they be 
now partially inflated, each lobule is seen to be a soft, irregularly 
shap^ body, about the size of a filbert nut. On the pleural 
surface the outlines of the lobules can be seen to be polygonal 
areas .with definite boundaries. The spaces between the lobules 
are occasionally made more prominent by means of little chains 
of air blebs, which lie in them* This seems a common patho- 
logical condition in cattle, being a form of true interlobular 
emphysema, which can also be easily produced after death by 
means of forcible inflation. 

When the delicate connective tissue, which forms at the same 
time the partition and connection between the lobules, is broken 
through, each lobule may be seen to be enveloped in a case of 
this loose tissue. This can be traced to the point of entrance 
of the v^»sels, where it is found to be continuous with the tissue 
of the loose sheath already described as surrounding the broncho- 
vascular system. 

Careful inTestigation of the fine interlobular connective tissue 
shows it to be the seat of a very rich plexus of lymph-channels* 
Mere and there vessels with an even outline and wail are seen, 
but it is more common to find, lying throughout the tissue, wide, 
sacculated, and irregular passages, freely intercommunicating 
one with the other. This plexus of lymph-vessels lies midway 
between two adj^:ent lobules, and evidently carries some of the 
lymph overflow from each of them, their lymph-channels being 
thus intimately related. 

By blowing air into an interlobular s|^ce, a number of the 
ne%hbouring spaces may be inflated, and thus artificial em- 
physema produced. The relations of these pmts can, however, 
be much better s^n by means of injection. A thin coloured 
solution may readily be made to run through the lymph-channels, 
Md will be found to spread from one interlobular space to those 
immrfiatelj adjacent ; and thence it will pass along the lym- 
phatic channels of the corresponding broncho-vascular system 
already mentioi^d. Thus, from a single point of insertion 
under the pleura, nm only can more than one interlobular space 
fee injected, but also the injection finds its way along the lymph 
track, and reacts the main routes, leading towards the root of 
the lung. 

A rich s®t of 1 jmph-channels may be seen beneath the pleura, 
best marked over the interlobular spaces. Though at 
aj^peam distiMi, this lymph plexus is intimately con- 
tacted with thc^ of interlob^ar spao^ and may' he re- 
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garded as a part of the same general system. That wonderfully 
rich set of lymphatics, with which one is familiar in the sub- 
pleural tissue of many animals, does not appear to be so well 
deyeioped in the ox.- In comparison, at least, with those around 
the bronchi and vessels, the sub-pleural lymphatics are small. 
It seems probable that in the case of the ox the deep channels 
which accompany the blood-vessels take the place of the 
lymphatic high roads which exist under the pleura of many 
animals. 

The following points concerning the normal anatomy may be 
thus briefly recapitulated. 

1. The vascular and bronchial territories are distinctly defined 
and independent of one another. 

2. The lobules of the lung in the ox are quite distinct, and 
may be separated without injuring their air-cells. 

3. Each .lobule is enveloped in a loose case of connective 
tissue, which contains a rich plexus of lymphatics. 

4. A sheath of delicate connective tissue also surrounds the 
hrcmcho-vascular systems^ and forms the bed of large lymph- 
channels. 

5. The lymph from the interlobular spaces passes along the 
peribronchial passages. 

6. As the lymph-vessels follow the course of the broncho- 
vascular systems, those around any given system mast drain the 
territory of the lung tissue supplied by that system. 

7. The sub-pleural lymphatics seem to take a less important 
share in draining the tissue than is the case in many other 
animals. 


Morbid Ahatomy. 

There are few diseases in which the post-mortem appearances 
are more characteristic than in pleuro-pneumonia. So distinct 
are the characters of the advanced stage of the disease, that the 
most unscientific eye can recognise it after seeing a few cases. 
The group of morbid changes is very constant ; and, moreover, 
th^pe is a general character which is so peculiar as to be easily 
recognised in every stage of the disease, and which has therefore 
been deemed specifically diagnostic of it. To the butcher, pleuro- 
pneumonia presents a much more simple field for speculation than 
it does to the pathologist, who recognises a number of different 
morbid changes, which seem to depend on very different causes. 

Morbid processes occur in the pleura, in the lung parenchyma, 
and in the bronchial tubes and blood-vessels. It appears con- 
venient to discuss the changes in each of these parts ^parately, 
in the order named, this being also the order in which they are 
met with in the jmst-^nmrtem examination. 

VOL. XIV. — S. S. 
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Flmral JLmion , — The changes in the pleura show the ordinary 
signs of pleurisy of rather acute type, in some one or . other of 
its many phases. There is nothing definitively characteristic 
in the anatomical changes in the pleural cavity to distinguish 
this from the other forms of pleui^ inflammation, from what- 
ever cause they may arise. The only point of peculiarity which 
seems constant in this disease of the pleura is its tendency to 
remain localised, although the inflammation is intense. In acute 
pleuritis, the inflammation is usually diffused very evenly over 
the entire organ, but here are found very different degrees of 
pathological change in different parts of the same pleura, the 
inflammatory action being always more intensely marked in 
some one part than over the general surface of the lung. This 
focus of greatest intensity is usually well seen even in old ca^s, 
for at this point the pleura is found to be covered with dense 
fibrinous exudatioa, the deeper layem of which axe often stained 
with blood. This is invariably found to cover the point where 
the lung jbsion is most advanced in its development. As the 
diMssum s|^e»ds, the contiguous lobes become firmly cemented 
t^^ether by the adhesion of their pleural surfaces. Adhesions 
may also occur between the visceral and parietal layers of the 
pleura, but it is more common to find them widely separated by 
a quantity of fluid effusion. The amount of disease found on 
the parietal pleura is, oommonly, strikingly slight, when com- 
part to that of the pleura covering the lung. 

Evefiy variety of exudation may occur, and often a number of 
different kinds are met with in the same pleural cavity. Most 
commonly the surface of some one part is coated over with soft, 
spongy, friable, or semi-gelatinous material, while in other parts 
the pleura may only be thickened or opaque. Now and then 
dense fibrinous masses may cause firm adhesions; but the animals 
are sdybm allowed to live l<mg enough for to take place. 

*11be effusion contained in the cavity &e pteura is generally 
a this jdflowish, or greenish, whey-like fluid, containing fioc- 
cmlent mai^^ or shreds of fibrincw material. It forms a soft 
ooaguium after removal. Sometirhes it is quite clear, but 
more commimiy it is turbid or opai^cent. I have not met with 
a case where |fleural cavity contained pus. The amount of 
tlm fluid is sci«0«times very great, filling the greater part of the 
chest, oc3»ipi>cimig the lung and displacing the neighbouring 
viscem. I hmm ^mm qwrls eJK^pe when the breast-bone was 
and w Iqdki^ teto tlm chest it still .appeared to be quite 

jJUbw lots^ are the ,seat of the dji^ase ■ and the 

^ intoisely aiOfecled, the neighbouring 
is oftaa i nflam ed, its fibrous layer, thickened, and 
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the serous lining rough, and studded with small points of ec- 
chjmosis. 

As the name pleuro-pneumonaa implies, the infiammation of 
the pleura is a very constant part of this disease. It occurs with 
great regularity, and, on account of the striking characters of the 
lesions it causes, it is never overlooked even by the most careless 
observer. Cases do occur, however, where the pleura is not 
affected at all. I met one such by accident when studying the 
normal anatomy of the bovine lung.^ 

In this case there was not the least sign of even thickening 
of the pleura, while the lung disease was well marked. 

This is the only case I have met with in which there was no 
trace whatever of pleurisy. I am informed, however, that it is 
not uncommon to find nodules of disease in the lungs of fat 
cattle, even where there has not been the least suspicion of' 
disease before death, and no sign of pleural disease at all. 

In three cases, where there were several points of disease in 
different parts of the lung, the pleura covering some of them 
was found to be perfectly healthy. Thus in one case there was 
extensive disease of the left lung and pleura, and in the right 
lung there were three isolated nodules, the largest about the 
size of a cricket-ball ; and yet there was not a trace of pleural 
di^ase on that side, and nothing could be more definite than the 
specific characters of the diseased points of lung tissue. 

It would appear, then, that pleurisy does not invariably accom- 
pany the disease of the lung tissue ; but when the diseased focus 
is small and deep-seated, the serous membrane may escape. As 
a general rule, however, the post-mortem examination of the 
disease is not made in the earliest stage, for the lung lesion may 
easily be overlooked, and it may remain latent for an indefinite 
time, and therefore its duration does not at all correspond to the 
clinical history of the disease, which generally dates from the 
pleural complication. 

With regard , to the lesion of the pleura, I feel convinced of the 
following poin^ 5 — - 

1. It has the characters common to tihe ordinary forms of acute 
pleurisy. 


^ I a lobe olaiteitg as a sample of bea^y 

tissue. It TOS takes a veiry fine well-fatfcenei young bnlloek wMcb was 
not s-ospeeted, before or after slangnter, to bave an;^Mng the matter with it. 
The pleural snrfiyse of both Was perfectly healthy throrrghont, and retaJned 

its traas|mrency and natnrsd sMnmg surface. On examining the deeper parts of 
this lobe, a small fijcns of wefi-marked plenro-pnemaapnic <K>nsolidation wac finmd, 
snrrotmded by a oonsiderable ar^ bf ti&ne wmoh was the s^t of clear exudation. 
A piece out off Emm the piart of fibis lnag I had removed was examined by 
Prof. BrowUi and he oonMder^ the imoroec^lc ehsnacters of the disuse to be weH 
marked. 

II 2 




180 Mqmrt on the Pathological Anatomy of Phuro-pnmimnia. 

2. It always varies in degree of severity in different parts of 
the same pleura* 

3* Its point of greatest intensity corresponds to the apparent 
starting-point of the lung lesion. 

4. It is not an invariable or essential part of the disease. 

5. It usually appears to be of more acute type and more 
recent development than the lung lesion. 

6. Its occurrence often gives the first indication of the exist- 
ence of disease. 

JLung Lesion , — ^The situation of the disease in the lung is 
generally obvious, on account of the pleural inflammation being 
more intense over that point. When the pleurisy is absent, or 
is too diffused to indicate the exact position of the affected part, 
it can still be easily recognised as a hard, heavy, airless, and 
discoloured mass, standing out boldly from the neighbouring 
normally collapsed lung tissim, which is soft, light, and elastic. 

The extent to which the organs may be afiected varies greatly, 
the sixe of the diseased area being, as a geneml rule, in direct 
pTOportik^n to the length of time the disease has lausted. Some- 
times die greater part of both lungs appears to be implicated, 
while in others there may only be a nodule the size of a man*s 
fist. When looking at the lungs after removal, one is apt to 
think that a greater proportion of them is affected than is really 
the case ; because tbe diseased part seems to have greater rela- 
tive bulk, when oomp^xed with the healthj^ structure, than it 
has in reality ; for this latter collapses into very insignificant 
dimensions when the thorax is opened, while the size of the 
dis^used portion remains unaltered. The correct proportion of 
healthy and morbid parts can only be seen when the organs 
Mxe inflated, by which means the healthy parts are distended to 
-their normal size. At first sight I have often felt inclined to 
jmy that the whole of one lung was engaged, so enormous 
was flbe haxti mass and so general the pleurisy ; hut inflation 
bitmglit out many considerable tracts of healthy lung tissue, 
which would have escaped notice had they not been thus dis- 
tended with air* In these ^ases, where the whole of a lung 
jseems diseased, much of the airless part presents on section none 
of the distirctive characters of pleuro-pneumonia, but merely 
tiiose which are due to pressme, or such-like secondary changes. 

tinder the pxemmt system of slaughter the disease never seems 
to mich the «tie«e stages which have been described by some 
mihors, whace the lungs weigh over 100 ibs. As a general rule, 

which are characteristic of the disease, 
to a ii^mpamtiveij small area, seldom engaging 
thmu'li^lf the lu n g, and mf>st commonly only/one lobe.^ 
■' w%»@^ '^mmj lobes are diseased, they are found to he affectol ia 
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different degrees, there being usually a central focus, in which 
the pathological processes appear in a more advanced stage of 
development. 

When the lung is distended with air, so as to assume its 
normal size and shape, and give an accurate cast of the cavity 
of the chest, it becomes obvious that the diseased part is not 
only densely solid, but that it is also considerably swollen ; the 
increase in size being much more than could be brought about 
by the forcible inflation of a similar part of healthy tissue. It is 
also changed in shape, its flat surfaces having become convex, so 
that the diseased mass projects above the surface-level of the 
inflated lung as a rounded swelling, distorting the neighbouring 
lobes and pushing them from their natural position. 

If a section be made through the centre of the affected part, 
by cutting from the surface towards the root of the lung, the 
broadest side of the lesion is always at the pleural surface, 
and the narrowest points towards the root of the lung. This 
tapering off towards the entrance of the broncho-vascular system 
is very well seen in the less advanced cases, where the disease is 
localised to an area with a distinct conical outline. The base 
of this cone looks towards the pleural surface, and its apex 
inclines to the root of the lung, at which point it is found to 
correspond to the broncho-vascular system supplying this region. 
In some instances this wedge of disease is found accurately to 
correspond to one of the broncho-vascular territories which have 
already been mentioned. In the advanced stages of the disease 
this conical outline is generally lost, owing to the swelling, 
which rounds off the comers, and also to the irregular spread of 
the lesion by means of the pleura. 

The disease is often localised to one lung, the right appa- 
rently a little more frequently than the left ; but it is also often 
found in both, one generally being much more diseased than 
the other. Sometimes two or more distinct foci of morbid 
change may exist, apparently without any connection, there 
being a broad piece of healthy lung tissue between them. 

In the earlier stages of the disease, the boundary of the lesion 
of the lung is definitely marked and accurately circumscribed. 
The line of demarcation in these cases always corresponds to 
the interlobular spaces, all the lobules supplied hy a certain set 
of vessels being engag^, while their immediate neighbours may 
be perfectly free. The sharp lines, of demarcation, not only 
between the healthy and diseased structure, but also between 
the different territories affected with the various degrees of 
morbid change, are amongst the most striking and constant 
characters of anatomical appearances. 

Although the consolidation which is met with in this disease 
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Has mucH in common with that which is brought about by other 
causes, it differs materially from the hepatisation caused by 
ordinary pneumonia in man, and these differences form its chief 
diagnostic characters. The dense solidity is seldom accompanied 
by any friability of the tissue, but is resisting and elastic, except 
in those parts where the tissue is undergoing necrosis. Such 
circumscribed localisation and boss-like swelling only occur, as 
far as I know, in this disease and in malignant growths. The 
manner in which the different changes in colour are distributed 
forms another striking characteristic. There never is any 
gradual shading of one colour into another, as seen in the acute 
pneumonia of the human lung, but the different shades are placed 
side by side, being separated by most abrupt lines. The greatest 
possible varieties of shade may be seen irregularly distributed in 
patches of “rarious Ibizes ; here and there a dull buff colour, or a 
bright crimson, mixed with d^p brown or black. The normal 
pale pink colour of the lung is always lost, being replaced by 
some of the above shades, often arranged so as to produce a 
variegated or mottled appearance of the cut surface ; or a large 
bladk area aoaaj exist in the centre of the section through the 
disease lobe, and this is commonly surrounded by patches of 
brown or buff. 

Perhaps the most stiikii:^ appearance seen on the cut surface 
is the network of pale yellow lines which is distributed over it. 
The lines forming this network are, on an average, about one- 
eigkth of an inch in diameter, always very pale, and sharply 
defined. They intersect and cross one another, so as to map 
out the suiiace into a number of polygonal areas, about half or 
three-quarters of an inch in diameter. These areas axe found to 
correspond with the sections of the lobules, and the pale Maes.„ 
are obviously the swollen interlobular spaces cut 
M^w lines which exist in the h^thy lung betw^i tile 
lobifes being represented by massif of more or solid 
exiiriathm, so as te give a cross-section of more than an eighth 
€)i an TMs set of pale sfreaks, crossing the surface in 

many mninds one of the whitish veins running 

marble; and hence the common name which 
ha^ to the appearance of the section of the lung 

ledbm ' Tmm ^^maihling is considexed to be the great dia- 
gmiiiric of 

WhOT examined more dosely, the increase in diameter of 
^ partitions is found to depend on extreme fiUing 

interstices and lymph channels with a material, 

, ^ «■ fluid, or a translucent jelly;, or, in 

■ lalvanced stages^ a dens^ fibrinous , mass may occupy' the 

«»iw iqjmce. ' ^ f 
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In ereiy case there are to be seen different shades of this 
marbling-, which correspond to different stages in the disease, or 
axe quite distinct morbid processes. I think it will simplify the 
description of the morbid anatomy of the lung, and render the 
steps in the progress of the disease more easily understood, 
if these various forms of pathological change be considered 
separately. 

Clear Mmdation . — ^The first which I shall mention may be 
called simply exudation, or the infiltration of the tissues with a 
clear mateiial. This condition is generally found in the peri- 
phery of the diseased region, and forms a very complete case, 
enclosing the dense forms of consolidation to be described here- 
after. This can be particularly ‘well seen where but a small 
nodule exists. Thus, in one case, where only three lobules were 
in an advanced state of disease, all the lobules lying in imme- 
diate apposition to them were in a condition of pale oedematous- 
like thickening. When a great extent of the lung is engaged, 
the boundary of this transparent exudation is irregular and badly 
defined ; but when a limited area only is affected, its margin 
is sharply marked, and corresponds to the lines separating the 
lobules. 

There seems to be no increase in the amount of blood in the 
lung in this condition. On the contrary, the blood-wessels 
appear, for the most part, empty, and the tissue anaemic. The 
pink colour Is replaced by a pale yellow, or dull buff, and at the 
same time the tissue gets a peculiar semi-translucent look. A 
clear fluid escapes from the cut surface. This is often mixed 
with a little frothy fluid, but as a rule the tissue seems quite 
airless, and does not crepitate. The interlobular spaces are filled 
with a clear fluid, which widely distends the interstices of the 
delicate connective tissue. Except in the cases where the disease 
is very limited, the part filled with clear exudation does not 
appear to have any very definite shape, as it easily ^ireads beyond 
the limits of the broncho-vascular territori^, passing from one 
inte^rlobular space to another. When the pleural inflammation is 
very intense, some of the lung tissue situated immediately under 
it is^ affected wife this infiltration^ but it ^Idom reaclis *<3d a 
d^th of finore than an inch or so from the pleujral surface. 
Tplds mode of exteh^OB; of^ the exudation, under the inflamed 
pleura, is of great importance, as .it causes destruction of a large 
pai^ of the Jung^ ai^ s^ms to spread the disease with great 
mpMity ? oyer, fan fei^nsive area of the organ, giving rise to 
those cases where u^rly fee entire hmg is implicate. ^ 

A great yarietj of intensity erf this exudation exists. The tissue 
appears at first toi fee soft spongy ; the air is then graduafly 
diminished, and the part becomes brawny and tough. Although 
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tlie line of demarcation is often very distinct between tbis clear 
exudation and perfect consolidation, there are so many degrees 
of the former, that it seems capable of passing into more dense 
forms of induration, and it is difficult to find any characteristic 
which would ^rve to distinguish all grades of this change from 
that about to be described, but, as will be seen, the two must be 
kept quite distinct. The more dense the affected parts the more 
perfectly marked is the exudation into the interlobular spaces, 
and therefore the more perfect is the development of the 
marbling. 

The microscopic examination of this translucent spongy kind 
of condensation of the lung tissue shows that, in the earlier 
stages, there is but little change in the characters of the 
tissue-elements. The cavities of the air-cells are filled with a 
material which is obviously recently clotted serous exudation. 
It €X>nsists of delicate threads of fibrin and a few granular cor- 
puscles. The fibrin threads are variously knotted and granular, 
& 33 A appear to radiate from the corpuscles. The very same 
kind of material is found to fill the lymph-passages of the 
interlobnlar spaces, and the small bronchioles contain some 
simaSar fibrinous fluid. The network of capillary vessels around 
the air vesicles is quite empty of blood, and therefore cannot he 
well sa&n in this stage of the disease. The number of cell 
elements diffisrs vmy much in different cases. They are chiefly, 
all appearance, ordinary white blood coipuscles. In the 
cases where the exudation is more abundant, however, there is 
also a number of cells, which are much larger and more granular, 
and In the midst of them a very distinct nucleus is obvious. 
The more solid and brawny the tissue, the more numerous these 
large coaisely granular cells are found to bes, and the more 
thiekHset is the network formed of tie granular ffireads of fibrin^ 
In die denser forms of disease the epithelium, lining the alveoli,, 
appears to be changed. The ceils are granular and thick, and 
their nuclens becomes prominent, so that tie cells, which in the 
normal lung are so very difficult to see, become so obvious as 
to attract the attention of the most thoughtless observer. 

— The kind of induration next to be 
noticed may, m I have already said, cicely resemble the result 
of a i^ate of the clear exudation just described, 

wMeh seemus gradually to |^iss through a series of changes, each 
Imaag more dernpe Am the preceding, until a condition is arrivedi 
at which deserves ihe name of pearfect consolidation. But this is 
to be wi& what I call opaque consolidation, 

which it diferu in its mode of origin, its development 
preeed^^ Iqr ''tibe , last-de^uibed infiltration. ' ■ It is 
resflicnt, and is more granular in' 'appearance^ 
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In the earliest stages of the disease the two forms of lesion can 
he easily distinguished one from the other* 

This opaque condition is always more vascular than the clear 
exudation, but cannot be said to be much engorged, although 
here and there the blood-vessels are more or less distended with 
blood, so as to give the tissue a bright reddish-brown colour. 
This is the exception rather than the rule, for the usual colour of 
the section-surface is a pale brownish-red. The parenchyma 
is not at all translucent, the tissue being quite opaque as well 
SLS solid. The spaces between the lobules are densely filled with 
an opaque dry exudation, which in places can be turned out of 
the lymph-vessels, as distinct casts of their internal conformation. 
The air vesicles are filled with a somewhat similar material, 
which, under the microscope, proves to be composed of great 
numbers of cells, entangled in a dense felt-work of delicate 
granular fibrin threads, united into a dense solid mass* The 
swelling of the entire part is much greater than in the translu- 
cent form, and the spaces between the lobules are much more 
distended; at the same time they retain their pale straw- 
colour, and form the striking system of markings seen in the 
** marbling.” 

Every part of this true consolidation is bard, heavy, and 
resisting, but not so elastic as the parts which are translucent 
and soft. In a few instances the tissue has been found to be 
friable, apparently from a tendency to necrosis, caused by want 
of nutrition, the blood-vessels being pressed upon by the swell- 
ing. This is an exceptional case, however, for, as a general rule, 
the nutrition of the part is not at all interfered with, and the 
tissue not only retains its firmness, but continues to become 
more and more solid, until an almost cartilaginous consisteuce 
is attained. The bronchial arteries supply the nutrition, and 
are much enlarged. This induration is associated with a dis- 
tinct increase of the tissue elements, of the connective tissue 
sept^ between the lobules, and also of the tissue of the lobules 
themselves. In some cases, where the animal has been allowed 
to live a long time, the fibrous thickening of the interlobular 
spaces increases to such a degree, that the lobules are gr^tlj 
encroacbed upon, and the vesicular tissue becomes so altered 
that the lung parenchyma can hardly be recognised. In this 
stage, which is now rarely met with, the animal being slaughtered 
when first the disease is recognised, the lung is nearly as dense 
as fibxo-cartilage, creaking under the edge of the knife like 
gristle. Most of the smaller bronchi are obliterated, and even 
tubes which should normally admit the little finger have been 
found closed and impervious, their existence only being re- 
cognised by the cartilage of their wall remaining unalt^ed 
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amidst tlie dense, fibrous tissue in which they lie* The small 
bronchi are all plugged in this condition, while in the trans- 
lucent form they are ail free and |^rvious. 

This Mud of indurated tissue is always pale and bloodless. 
The pulmonary vessels are usually clos^ by pressure, but the 
nutrition of the part seems amply provided for by the bronchial 
vessels, which are more obvious than they become in the later 
stages. In many parts thus indurated, the lobular tissue may 
retain a certain amount of vascularity, its colour then con- 
trasting most strikingly with the thick interlobular spaces, 
which are white and glistening. 

This fibroid change reminds one of the condition of the 
human lung in the very advanced stage of interstitial-pneumonia 
which has been called cirrhcHiis. It differs, however, from that 
in a vexy essential point, namely that there appears no tendency 
to contraction of the fibroid tii^ue, such as is found in cirrhosis, 
causixig shrinking of the lung and dilatation of the bronchi. Sec. 
On the other haxMl, in the fibroid consolidation of pleuro- 
the infected part invariably seems to be' increased 
in siee., It is certainly possible that, if life continui^ long 
enemgh the shrinking might take place, for the contract^ state 
known as eixtikms oni j cKictms as the ultimate result of old 
interstitial imeomonia* 

:.Mio«O0OQpic examiBatikni"of ■the different stages of this con- 
sdhdation ^^ws various gradaticuis in ihe exudation mateii^i. 
¥imm being a filnrinons mass packed witiz Cells, it changed 
kind of cicatxicial tisssie* The capillaxj vessels are fri^uently 
found to be filled with blood cmpraiseles. The bronehiolwiiiid ‘mr 
vesicles contain mames of dill^rer^ Mn>fb 
mmd, and pale, but the majmrxtj ia^e^ 

‘ few cases, peculiar small 'bofM^ 

' <3f' liie air vesicles^ In certmn. parts- tl^y wem -umnextms that 
two '.CrlimBe came inho the same 'the-; tow ^pOwer (Hart- 
4). , They w^e iwost./s^dMiitgiy regular in size, 
-abe^ Vinr ^ hach* diameter. Their shape 
was or .very, slightly oval^ In structure they 

appeared mi'lbh^wiiaide up of small irods veiy closely set together, 

, the. centre ^' the body* Timj resisted the 

#iWi«iWingesl iwgewts, ' even- such as completely de- 
• liw^wd" every kMieClhe | ^ in fact everything semned 

them .mom Tbej aie like -myshds 

but thiy iies^^ the tests for that substance. 

?bodies 1 have not hmm. abte'-'to 
their otoalrene^ 

^ tim '"disease 
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Black ConsoUdaticm ^ — ^The third form of consolidation to « 
which I wish to call attention is generally found in well de- 
veloped cases of pleuio-pnemnonia, though it is more frequently 
wanting than either of the preceding forms. Its appearance 
CKjntrasts most strikingly with the changes hitherto mentioned ^ 
and it appears to differ from them also in its mode of produc- 
tion. It is at once distinguished from all other kinds of morhid 
change by its colour, which looks nearly black, so intensely 
dark is the red of the lobular tissue. From its cut surface a 
deep red fluid escapes, which stains all the paler structures dark 
crimson. 

The shape of this form of lesion is always that of a distinct 
cone, the apiex of which points to the root of the lung, and its 
base to the pleura. Its boundary is invariably sharply marked 
off from the neighbouring diseased tissue, in the midst of which 
this dark part always lies. The lobular tissue is the only part 
which has the dark colour, the interlobular spaces being as pale 
as in the other forms of consolidation. The pale yellow of the 
interlobular spaces is exceedingly striking in this black part, 
and also forms a clear trenchant boundary to it. It is. easy to 
satisfy oneself that the extent of this lesion corresponds accu- 
rately to that of a vascular territory* Sometimes an entire 
district supplied hy a good-sized vessel is in this coiidition. 
In other cases several small territories are engorged, in which 
case they commonly all belong to the one district which receives 
its blood supply from the same main branch. 

The extent of this lesion is seldom so great as that of either 
of those already described, but its weight and density exceed 
those of any other form. The amount of swelling which accom- 
panies it is also very great, so that when a very prominent knob 
projects over the surface of the lung, and is covered with very 
^intense pleurisy, one may safely predict that, on section, it will 
prove to be the base of a cone of this black marbling. It is 
invariahly associated with very intense and acute pleurisy, which 
often, give^ one die impression of having commenced at this 
and spread thence over the serous membrane. . ; 

The micn^scope shows the miimtest vessels of the tissue to he 
intensely engoiged. Even in those pants where the blackness 
has * not , leadhed its height, all the Uood-vessels am, tightly 
packed .williL . blood dises, which are so pressed together as to 
form a continuous line of facetted corpuscles looking like a 
solid iig^eetinn. The fluid part of the blood ae^cas to have 
escaTCd the and left the solid jarts alone in the 

swoflen and tortuoi^ ^paUilariesw In the very black part, en- 
gorgement does not adequately expre^ th® state of affairs. Here 
the vessels have given way, and the blood-discs have escaped 
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and filled every available comer of tbe air vesicles. The larger 
blood-vessels are also filled with plugs of clotted blood, wbicb 
adhere to their walls. 

This form of black consolidation, which obviously is the con- 
dition known as haemorrhagic infarction, is never found alone ; 
it is always associated with, and preceded by, the other lesions, 
which seem to be of much longer standing. 

Like the other morbid changes, tbis appears to pass through a 
series of stages, which depend on the changes taking place in 
the effused blood and in the nutrition of the tissue. The first 
step must occur with great rapidity, for one never meets with 
any initial state of hyperaemia. Where the lesion has lasted 
for some time, the tissue is found to have lost its elastic tough- 
ness, and become bard, dry, and friable, and at the same time 
its colour has faded to a dull brown. The friability of the part 
may increase, so as to form a dry cmmbling mass, which ultimately 
undergoes caseous degeneration. In other cases the death of the 
tissue occurs more suddenly, and the part becomes gangrenous. 
The dead tissue may be surrounded with a kind of fibrous case, 
so as to remain shut off from tbe neighbouring parts. Some- 
times this wmpletely separates, and remains in the chest as a 
cyst, containing a mass of cheesy d^eneration. These cases only 
occur where the cure of disease hats been attempted instead of 
the animal being slaughtered. 

To sum up the more important of the foregoing facts. 

1. The lung parenchyma is usually the seat of various forms 
of irregularly arranged exudation, which give it a mottled look. 

2. The interlobular sjmces are always the seat of more or less 
exudation, which gives their scions the appearance of pale 
yellowish Hues. 

3. These pale lines subdivide the mottled surfaw^ into irre- 
gular small fields, and thus give the effect which is deemed so 
characteristic — marbling. 

4. Three kinds of lesion must be distinguised in tbe lung. 

(a) A moie or less fluid exudation, making the paren- 
chyma airless, though soft and translucent; this is 
diffused superficially, and wide-spread. 

{&) A dense, opaque consolidation, which is generally 
the central focus of disease, and is wedge-shaped 
and defined. 

(c) Slack consolidation— hsemorrhagic infarction. 

• ^ or (S) May pass into consolidation of a dense kind, and 
ultimat^dy wtaj form 'tissue of cicatricial hardness ; - 
produce gaa^prene, i^^cous di^neration, or fibri- ‘ 
i ^ . mmm cntmMing. 
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Rroncko-vascular Lesion , — ^The part taken by the bronchial 
tubes in the chain of pathological processes seems to me so 
important, that I think it well to describe the changes found in 
them quite independently of those occurring in the lung tissue. 

I find it convenient to associate the description of the vascular 
lesions with those of the air-passages, because, anatomically, they 
are very intimately connected, and because the morbid processes 
in the one help to explain the changes that take place in the 
other. 

The bronchial tubes and blood-vessels have not, as far as I 
can ascertain, received very much attention. Those authors who 
describe the change commonly found in them, consider it to be 
secondary to, or sympathetic of, the affections of the lung and 
pleura. Every examination I have made of diseased lungs 
appears to me to contradict this view, and, in spite of a prejudice 
in favour of the accepted views, the opiniou has been gradually 
forced upon me that the pathological processes in the bronchi 
are of the greatest importance, and throw considerable light on 
the initial stages of the disease. 

I have never examined a lung affected with pleuro-pneumonia 
in which there was not a well-marked and characteristic lesion 
of the bronchial tubes of the part most severely affected. No 
matter how small the focus of disease in the lung may be, or bow 
little advanced a stage these morbid changes may have reached, 
there is always definite disease in the corresponding bronchus, 
extending some distance along the tube, but more or less localised 
to the diseased neighbourhood. In the small foci of consolida- 
tion, where the disease may be regarded as just beginning, the 
morbid process in the bronchus is generally more extended, and 
shows evidence of longer dumtion than the change in the lung 
parenchyma. This applies only to the part of the lung in a 
state of real consolidation, and not to that part which is trans- 
lucent and extended over a large sub-pleural area. In the latter 
part the bronchial lesion is often wanting. 

The cavity of the air-tubes of the opaque solid part is always 
plugg^ with a dense adherent mass of tough granular material. 
This completely occludes all the small bronchi, and extends into 
the neighbouring larger ones, tapering to a fine point towards the 
less diseased tubes, where it is commonly surrounded with a 
quantity of tenacious frothy mucus, which occupies the bronchi 
for some distance towards the root of the lung. In passing from 
the larger healthy bronchi to those in the diseased focus, qpe 
meets with every stage of transition, from the ordinary frothy 
sputum of acute bronchitis to tenacious mucous or fibrinous 
masses which stick to the wall of the bronchus. Often a long 
branching east of the air-tubes may be drawn out from them. 
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here and tlieie some of the branches breaking off and remaining 
impac^ted in the tube. 

Aftor the removal of the plug, the mucous membrane lining 
the bronchi is found to be rough and discoloured, and stripped 
of its epithelial lining. In the neighbouring tntes there is gene- 
rally intense i^ngestion of the memteane, with patches and 
streaks of ecchjmcwsis scattered hm-e and there over the surface. 
The longitudinal folds of the membrane are always greatly 
exaggeratc?d, showing firm contraction of the wall of the tube. 
Throughout the opaque part which shows the actual focus of 
disease the mucous membrane is of a dull-grey, or muddy-yellow 
colour, uneven and rugged on the surfacse. 

Wherever the lining membrane of the bronchi is congested, 
they are found to have suffered more d^piy. Their proper 
walls are thickened, their coats being separated one from the 
other by a kind of tor^h exudation. The walls of thoi^ air-tubes 
which cx>ntain the firm plugs are always enormously thick and 
dense. Even tlie small tubes, which are normally very thin, 
transparent, and yielding, become tough, opaque, and rigid 
canab^ the wall often exceeding in diameter the lumen of die 
tube. Besides the tbickening of the walls of the bronchi, their 
delicate connective sheath is implicated throughout the disweased 
part. This fine elastic substance becomes the scat of dense 
exudation, which changes the thin, yielding, rabweb-like sheath 
into a tough and rigid case (Fig. 2, This exudation 

Fig. 2. — Tramsreris JSkeikm of Mrona^o-^mmmlar eonirasiing 

the MeaU^ wUk the Dmiemd State. 
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injection mass. The course and relations of the larger channels 
may be thus easily followed with the naked eye. The clear 
transparent fluid exudation which occurs between the lobules in 
the more extended part of the lung lesion is not often met with 
about the bronchi. I am led to suppose from this that the 
exudation is more dense from the first in this region, or that it 
becomes solid at an early date after its commencement. 

The delicate fibrous tissue, which forms the bed of the lym- 
phatics around the bronchus, seems to undergo a slow process of 
thickening ; the elements of the tissue rapidly proliferating. In 
the very advanced stages, where the fibroid change has had time 
to occur in the lung, the tissue proliferation attains a maximum, 
and, as already mentioned, may cause the occlusion of tubes of 
considerable calibre. 

The microscopic examination of the plug which fills the 
bronchi of the diseased part shows that it is made up of amorphous 
or finely granular material, and of a great variety of elements, in 
varying quantities and different stages of destruction. Among 
these are found quantities of columnar epithelium cells, all of 
which are granular, and may be broken. On some of them cilia 
may still be recognised. There are also great numbers of large 
indefinite granular cells which contain a distinct nucleus. Blood- 
cells and discs are also found, in some cases the quantity being 
enormous. Besides these elements are numerous threads of 
fibrin, and many foreign elements, such as fungi, bacteria, &c. 

For some distance along all the tubes in the neighbourhood, of 
the disease the epithelium is greatly changed. Even in those 
bronchi whose coats are hardly, if at all, altered, the epithelial 
cells are granular and easily rubbed off the membrane, so that it 
is almost impossible to make a preparation where they remain 
in situ. In the part where the lung tissue is solid, there is never 
any epithelial lining to the tubes. The elements of the tissue 
forming the thickened bronchial wall are found to » be pushed 
asunder by exudation and numerojis young cells. The fibril- 
lation of the white fibrous tissue is clouded and obscured, and 
thi<lc bundles of strong elastic fibres stand, out boldly, if the 
tissue had Been treated with acetic acid- The muscular part of 
the wall is very indistinct. The plates of cartilage are un^tered, 
but are separated from each other, and seem very fsu removed 
from the cavity of the tube, considerable exudation having hi^n 
poured into the submucous tissue. 

By making a series of transverse sections, or a longitudinal 
section, of the bronchial wall, in one of the least developed 
foci of disease, one can see that the disease of the mucous 
membrane extends to a greater distance from the diseased centre 
than that of the bronchial wall or of the peribronchial tissue. 
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Occasio»allj, however, the lymphatics may he affected to an 
enormotis extent ; in one case the disease reached to the trachea, 
and caused partial occlusion of it, by filling the numerous 
lymph vessels which occupy the posterior part behind the 
trachealis muscle (Fig, 3). In these cases the lymphatic glands 
of the root of the lung are much enlarged, but as a general rule 
do not become caseous. 

Fig. 3 , — Sarfoee of Trafmerse Seetim of Trachea in which the 
Lymphatics are intefose^y engorged. 



H. Missocm xofimtaraae. C. Cattlltge. T. TsaeiteftBs mteeku L, OonnectlTe ttabe bxA ea^^isreed 

In speaMng of the normal structure of the lung of the ox, I 
attention to the very intimate /elation between the 
bitinchiai tebes and the blood-vessels. They pass along the 
same grooves in the lung p^nenchyma, are surrounded by the 
same dbeadi of thin connective tissue, and their lymphatics 
communicate fteely with those of each broncho-vascular system, 
forming one large set of alm>rbents, which carries all the lymph 
of the territory supplied by the bronchial tube and its accom- 
panying vessels. It is not at all surprising, then, that as the 
mcrbid changes described are going on in the peribronchial 
tissue, the sheath of the blood-vessels participates in the diseased 
Tl^ exudation encloses the blood-vessels at the same 
tiffins tibat it thickens the tissue around the bronchus. So that 
iMNwd of the three vessels lying in a loose bed of soft tissue, 
^iNCmsed in a firame, which, enclosing them all, soon 
' . tn^igh and rigid, that they remain patent cylinders. 
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like tunnels punched out of a resisting substance, such as a piece 
of turnip (see Fig. 2). The tissue about the blood-vessels is 
changed in exactly the same way as that around the bronchus, 
the elements becoming altered in a similar manner. 

After a time the w’alls of the blood-vessels become engaged, 
the external coat being first attacked, and the other coats in 
turn becoming thickened and rigid. Often the vessel wall may 
be increased to several times its normal thickness, and yet the 
intima looks healthy on the surface. Here and there the intima 
seems to be also affected. Small red roughened patches are seen 
on the inner surface of the vessel. The colour seems to depend 
on staining with the blood contained within the vessel itself. 
When these rough patches are as large as two or three millimetres 
across, they are always coated over with a thin pale coagulum. 
These clots increase in thickness with the increase in size of the 
damaged patch. Often the intima seems destroyed around the 
entire calibre of the vessel, or for a considerable extent along one 
side. In these cases, where the roughness of the intima is exten- 
sive, the altered surface cannot be so well seen, as the clot which 


Fig. 4 . — Showing Thromhm of Artery, 



A. Artery, F. T. ThrombcK, tapering oflT to a &ic point ol fresU cmgulam. 

I, Inierlobnbur tisstie. 

covers it is very thick (Fig. 4). The vessel is thus partially 
occluded by a thrombus, which, in the case of small vessels, soon 
TOL. XIT- — S. S. O 
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completely fills them with a tigfit adherent plug* When any 
vessel is quite occluded, all its branches are found filled with clots 
of blood, which are often black and soft, evidently being of 
recent formation. When an extensive plug lies in a large artery 
without causing its occlusion, many of its minute branches are 
usually quite stopped* This appears sometimes to depend on 
small emboli, formed by fragments broken off the thrombus in 
the parent trunk of the artery. In other cases a number of small 
vessels throughout the diseased part may be choked up with 
thrombi, which have evidently b^n formed primarily in them, 
and which seem to be caused by several points of the intima 
being damaged. Once a branch of a vessel has been filled, the 
clot seems to grow with great rapidity into the larger branches, 
so as to produce occlusion of the parent trunk and of the neigh- 
bouring branches arising from it. 

As may be inferred from wbat has already been said of the 
hemorrhagic consolidation, the parts of the lung parenchyma 
to which the plugged vessels lead, are those thus suddenly en- 
gorged* The various appearances met with in the formation of 
haemorrhagic infarction are now well understood, so I need not 
pause here to explain them.* Here the infarction is well marked, 
but, owing to the many variations in the method in which the 
coagulation in the vessels may he brought about, there is a much 
greater variety in its form than is commonly met with in those 
cases where it depends exclusively upon embolic plugging* 
The constant conical shape of the black consolidation can now 
be easily explained, as well as the suddenness with which the 
engorgement occurs. The variegated appearance produced by 
small dark-red patches, which is now and then seen on the cut 
surface, obviously depends upon small scattered infarcts, which 
from numerous emboli, or from irregular and diffused 
injury to the intima of the small vessels. 


^ tThis fcOTH of tiugorgement anU hasiaaoriiiage, called by Xaeaaec pulmonary 
opcipIeat|r, is aw uaiversaUy admitted t» depend on a lotml impedimect to the 
eireiilatK»3^ mm m an cmbolua impacted in m aiterv. Thei^ hemg no arterial 
in ^ Itmg, siKsh a ping has a very larked ^csi. The embolus 
OH the ntnnml gnpply of blood from the pari, and the pressnie in the arterial 
toranehes beyo^ the falls to mm. Tiw? blood, however, can stiU hnd 

liB way ^ capiUaries into the bmiiehea at tlie distal side of the ping. The 

of the ocdii^ed artery are thr^ reduced to tlie condition of occluded 
m they hmm none bal «sa|aMaiy connections, they may he said to form 
pfetl ad^cent arteries. The blood then tricMea into thpso arterial 

mm mu but no cmward fiow can take place, therefore they become 
wn^ .stagnant^ blood. Under these circumstances the inner 
' vo MBcte dM^ved of its mitettion, for 'which the constant renewal of 

^Mvabon the njimite vesads reodera them imflt 
tteir power of i^wumg the btood, which escanea 
fimaiBg the denae Week donsoiidation nowkm^ 
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The chief points of importance concerning- the bronchi and 
vessels may be thus briefly summed up : — 

1. The bronchial tubes are always diseased in the region 
affected with the opaque conical form of consolidation and in its 
immediate vicinity. 

2. The mucous membrane is extensively diseased, the epi- 
thelium destroyed, and the bronchus filled with a plug. 

3. In this region also the walls of the bronchus are thickened, 
and its calibre is diminished. 

4. The sheath common to the broncho- vascular system is 
throughout swollen, rigid, and densely infiltrated. 

5. The lymphatics of the entire vascular territory are rendered 
impervious by dense exudation. 

6. In the early stages of the affection, the morbid process of . 
the lining of the bronchus is more extensive than that of its 
wall and surrounding tissue. 

7. The walls of the vessels may be implicated and their lining 
membrane irritated and damaged. 

8. Thrombosis may occur at one or several points of tbe 
vessels, and cause the occlusion of some of them. 

9. Small emboli may break off from a thrombus, and plug 
several branches of the artery. 

10. The disease seems always to make greater progress in 
and around the bronchus than around the corresponding vessels. 

Conclusion. 

In the foregoing pages I have attempted to adhere to a plain 
statement of facts, as supplied by the notes of the autopsies 
taken on the spot, and by the examination of numerous specimens 
which have been sent to iiiy laboratory. I have tried to avoid 
any expressions which involve theories, and have done little to 
work out the course of the very interesting morbid changes 
which form the essence of this disease. Without some effort, 
however, to follow the order in which the various pathological 
events occur, the description of the appearances would be barren 
of interest or utility. I shall therefore now try to trace the 
sequence of the morbid processes ; thus the order in which they 
occur may be ascertained, and possibly the initial stages of the 
aSection arrived at. 

As may be seen from the brief summary of the views held 
on this subject, which was given in the beginning of this paper, 
it seems generally agreed that the pleura, or the sub-pleural 
and interlobular tissue, is the part first attacked. Although I 
commenced work with this idea firmly fixed in my mind, 
I cannot make my observations coincide with such a view, 
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and I think many of the facts enumerated show that this cannot 
be the case. 

In the attempt to trace each lesion to its exciting cause, I 
have, in every instance, been obliged to pass from the pleural 
surface towards the deeper parts. 

If the pleura were the starting-point of the disease, we ought 
to find the entire of the me^ibrane, on one or other side of the 
chest, affected evenly throughout. Such is the common course 
of acute affections of the pleura, and the inflammation in this 
disease is generally of such an acute type that twenty-four hours 
would suffice for it to spread over the entire membrane. But I 
have invariably found that the pleural inflammation is either 
localised to the place where the lung is diseased, or is much 
more developed at that point. 

With such acute pleurisy as is often found, a case ought surely 
now and then to occur where intense fever and constitutional 
disturbance would lead to the early recognition of the disease, 
and call for the immediate slaughter of the beast ; and if the 
pletzral inflammation were really the initial step in the disease, 
we might fairly expect occasionally to find a case in which 
pleurisy was the only part of the affection as yet developed. 
But this is not so. I have never seen, nor heard of a case in 
which pleurisy alone existed. The lung tissue is always diseased 
to soihe eonsiaerable depth. I have found, on the contrary, that 
the typical changes may occur in the lung, without any trace 
of pleura! inflammation. 

In the common run of cases, where pleurisy is associated with 
extensive disease of the lung, the latter always gives the im- 
pression that it is of much older standing than the pleural 
allection. The pleurisy is commonly acute, while in the lung 
we usually have evidence of such chronic changes as wbuld 
^ require a very long time for their development. From com- 
pariiig the lun^ lesions with the clinical history, I have often 
. '^beeu forc^ to believe that the disease had existed for a very 
j^uch longer time than was believed during the life of the 
ajtenimaL In one case, where the cow was described as having 
feee^ in perfect health three days before I saw the lungs, and was 
ttaid fo have given nine quarts of good milk the day before, I 
Ibund lesions in the lung, which, I think, must have taken at 
least weeks for their production, associated with the first 
stage of intense pleuritis. Another cow, which was said to 
Inwe bema well, milking five days before death, had a con- 
^riTiung which I cannot imagine could be developed under 
five mcmtliSL Here there was also recent acute and 
euga^big the entire of the left pleura, 
of fim dinicsl history usually corresponds with 
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the stage of development of the pleuritis, and never with the 
disease of the lung. I am convinced that the lung disease usually 
exists for months without being suspected, and invariably the 
beast is first thought to be sick only when the affection has 
spread to the^ pleura, and caused intense inflammation of that 
membrane with its accompanying well-marked symptoms. And 
I believe that if our diagnostic powers were improved, cases of 
pleuro-pneumonia without pleurisy w^ould more frequently be 
met with. 

In thus asserting that the pleural lesion is secondary to that of 
the lung, I do not mean to imply that the lung parenchyma 
cannot under any circumstances become secondarily affected 
from the pleura covering it. It will presently be seen that 
nothing is more common than this spreadidg of the disease 
from the pleura to the subjacent tissue. It can be seen in every 
case where the inflammation of the pleura is severe, and has 
lasted some little time. The infective process may be commu- 
nicated from the primarily affected lobe to its neighbours, by 
means of the intervention of the pleura, and in these cases the 
pleura does seem to he the starting-point of the processes in the 
lobes, which are thus secondarily engaged. But if the primarily 
affected lobe be carefully examined, it will a.lways be found to 
contain a wedge of typical marbling, extending towards the root 
of the lung, with the bronchi and vessels diseased in the manner 
already described. In this deep-seated, conical, indurated region, 
the morbid process is more developed than elsewhere. And it 
is such a centre, I believe, that forms invariably the original 
point of disease. One such focus, at least, can always be found 
in some part or other of a diseased lung, no matter how exten- 
sive the wide-spread shallow pleural infection may be. To me 
it seems impossible to explain this chronic, old, indurated part 
of the lung disease as a result of the acute, recent pleurisy. 

On the other hand, there is no difficulty in* explaining the 
pleuritis as a result of the lung lesion. In many of the cases 
slaughtered immediately after the development of the pleural 
inflammation, this relationship is most obvious. Patting aside 
‘the existence of any specific form of infective material, the 
irritation and inflammation of the pleura may be explained by 
the mere mechanical injuries done to the membrane by the 
swelling of the subjacent lung during the disease. To this 
exciting cause may be added defective lymph drainage and im-* 
paired blood supply. 

In the cases where the pleural disease is associated with 
haemorrhagic infarction — and these are remarkably common — of 
course there can be no difficully in explaining the pleuritis. 
The pleura may be tom ; some blood may escape into its cavity 
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andi S6t up inflammation ^ and. tlae part of tlie m 0 ml>rane 

corresponding^ to the infarction is always cut off from its supply 
of normal nutrition. 

There can be no doubt, however, that in the tissues affected 
by this disease there must exist, or be produced, some material 
with infective properties, and therefore there can he no diffi- 
culty in finding a cause of the inflammation of the susceptible 
serous membrane. 

1 am thus forced to believe that the pleurisy is invariably 
secondary to the disease of the lung parenchyma; The next 
question then must be, what is the immediate cause of the 
pulmonary lesion ? ^ 

It has been said that different kinds of morbid changes are 
found side by side in the lung, the immediate exciting causes of 
which must be quite distinct. The most constant of these is the 
opaque consolidation, which is comparatively deep-seated, and 
localised to a conical territory, gradually increasing in extent 
and induration. A second, the most wide-spread change, seems 
to be an intorstitial exudation or interlobular pneumonia starting 
from the pleura, or from the last-mentioned lesion. A third, 
perhaps the most distinct and striking, is the bladk hsemorrhagxc 
infarction. , 

The immediate exciting cause of the last mentioned morbid 
process seems clear enough. We know that, when the lining 
membrane of a blood-vessel is injured, the blood coagulates at 
that point, and this coagulation increases if the irritation con- 
tinues to destroy the smoothness of the inner coat. Thus we have 
thrombosis, leading to %'ascular plugging. The modm operundi 
of vascular occlusion in crau^ing hsemorrhagic infarction of the 
lung is now well understood, and has already been referred to 
(see p. 194). It only remains, then, to search for tfee origin of 
the irritation of the vessel-wall in order to complete the patho- 
of this lesion. 

A ready cause of the disease of the wall of the vessels is 
afforded by the engorged state of the peribronchial lymph- 
vessels. The entire broncho-vascular system is surrounded hy 
one set of lymph-vessels, through which the irritative processes 
«csn penetmte with great facility (see Fig. 2, p. 190). When the 
lynj^-chanMls around the vessels are thus engorged, one can 
easily under^taiid how the chronic infian^matory processes infect 
thdbr proper waUb, mmd finally reach the intima. 

TT^m appears no reason to doubt that this chronic inffam- 
which takes place in the connective tissue sheath of the 
- .system, is the immediate cause of the great 

' the waH®, of the vessdis, which always precedes, 

rad ra Irane extrasive than, the injury to the inner coat. 
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And there does not seem the least reason for supposing that 
the disease of the vessel wall precedes that of the surrounding 
tissue. On the contrary^^ such an idea is rendered most im- 
probable by the fact that the neighbouring parts are always 
more extensively diseased than the vascular wall, the inner coat 
being the least affected, and often escaping altogether. These 
points will appear more obvious when the course of the bronchial 
lesion is discussed. 

Both the other forms of consolidation obviously depend upon 
causes quite distinct from that which induces infarction ; and, 
moreover, a little consideration shows that the mode of com- 
mencement of one of these is very unlike that of the other. 


Fig. 5. — Semi-diagrapMc Shefclt to illustrate the mode of extermour 
of the JDisease, (A portion of three neighbouring lobes is shovmi) 



Hie ds^rl^esl. part of the central lobe (A) is the starting-point (jopaque comolidation } : the i%iiter 
part of same (B) shows extension of the Oear extulcUion vid bronchial ijmphatka CG> tgr jamm 
of the plenm (P). (E) Pleural exudation. Rednced to onMbnrth. 


The clear exudation is always more wide-spread and super- 
ficial, less solid and less defined, than the opaque induration. 
The tissue elements remain normal even after the exudation 
has become intense. The ves^ls and air-passa^s are pervious 
and little altered. It might be described as intense inflam- 
matory oedema, while the other may be termed croupous con- 
solidation. From the distribution and relations of this clear 
"exudation, it appears certain, as just stated, that it is the result 


200 Meport on the Pathological Anatomy of Pleuro-pneumonia. 

of infective action spreading, bj means of the Ijmph-vessels, 
from the inflamed pleura, and along the broncho-vascular 
system. But I have already stated that the pleura cannot be 
said to take the initial step in the disease, so we must look for 
some other cause of the dense opaque consolidation, which 
certainly does not depend upon pleural infection. 

The first thing that strikes one as remarkable about this form 
of lung-lesion is its shape. This always is the same as that of the 
territory supplied by the broncho-vascular system which enters 
at its deepest part. In this respect it hears some resemblance 
to the infarction. In the case of the latter, however, its mode 
of production and its cause explain its shape, but the blood 
vessels in the young cone of opaque consolidation are, as a rule, 
healthy and pervious, and therefore can throw no light on the 
matter* 

Let us examine what changes are constant in this cone. By 
making a fair section directly through the centre of a small 
isolated focus of the dense pale induration — ^and to such a stage 
of tl»e disease we must look to learn its initial steps — three im- 
portant facts become obvious ; first, that the air-cells are filled 
with croupous exudation ; secondly, that the bronchial tube find 
its branches are plugged with a dense, adherent, fibrinous mass ; 
and thirdly, that all the lymph-vessels around these air-tubes are 
swollen and tuigid, being the seat of a dense fibrinous exudation* 
Looking at such a specimen, one i^mnot avoid being impressed 
with the idea fhat the odclusion of the bronchus and the en- 
gorgement of the lymphatics immediately surrounding it must 
be the cause of the lobular consolidation and the interlobular 
exudation. The more I have tested this view by careful scrutiny 
of the diseased parts, the more firmly convinced I am of its 
truth and importance in explaining the steps in pleuro- 
pneumonia. 1 am at a loss otherwise to undemt^d the peculiar 
localisation, the sharp demarcatioB, and the conical shape ; ail 
of which are such constant characters the opaque consolida- 
tion, parrieularlj in the early primary nodules of the disease; 
hut, if this view be correct, they are ail easily accounted for. 

A focus of ojp^ue consolidation being once established, there 
is no difficulty in accounting for the clear exudation which so 
cmi^mxtly surnmuds it. When once the broncho-vascular set of 
lymph plexuses have become the seat of this irritating exuda- 
it is easy to imugine how they will facilitate the spread of 
dimase. ^ J^compaming the bronchus, they lead the infective 
ilipflerial to iivitale its csimts, and cause them to undergo a kind 
inflammation. , At the same time, travel- 
towards, the root of the'lungy 'the 
’ juncma upon the 'tributary broncho-va^ular 
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systems, chokes their lymph-passages, and thus produces in- 
terlobular exudation throughout the territory from which they 
come. There is no difficulty in working out a great variety of 
. ways in which the disease may be spread through the lung by 
means of the peribronchial lymph-vessels, on the one hand, and 
those under the pleura on the other ; the former leading the 
infective process to the root of the lung, the latter extending it 
over the surface of the organ. Thus the soft translucent form 
of exudation may be spread in two ways, viz. by the subpleural 
and by the peribronchial lymphatics. This would sufficiently 
account for its irregular outline and indefinite distribution. 

But, even admitting tbat the irritative change in the peribron- 
chial tissues is the cause of the thrombosis and consequent 
infarction, and that it also takes a great share in the production 
of both forms of solidity of the lung parenchyma, we have made 
but little way towards finding out the starting-point of the 
disease. The occurrence of the peribronchial exudation remains 
to be accounted for, and its exciting cause must be discovered 
before we can speak of the first step in the morbid processes, 
without which the life-history of the disease is deficient in the 
most vital point. 

There seems every reason to believe that this is a process 
which goes through the same series of events as chronic in- 
flammation, such as would follow any form of persistent irrita- 
tion, and lead to intense induration. It is needless to go into 
the much-vexed question whether this be an inflammatory disease 
or not; authors differ not only amongst themselves, but even 
with themselves, upon this point. We only know inflam- 
mation as a certain series of phenomena occurring in a certain 
order. We meet these same phenomena in the same order in 
pleuro-pneumonia, and we must find a more satisfactory ex- 
planation of its peculiarities and divergence from ordinary 
inflammation than the simple statement that it is not inflam- 
matory in any of its stages, and never presents any of the 
phenomena wMch are associated with inflammation.’’ 

In the parts where the peribronchial exudation is most firm, 
and the tissue most densely infiltrated with new cells, the proper 
wails of the air-tube are invariably much thickened, and show 
signs of long-standing disease. The lining membrane of this 
part of the bronchus* is also ‘quite destroyed by a process of 
ulceration, the epithelium cells being cast off, and forming part 
of tbe plug which fills the calibre of the tube. 

In those cases where there has been, but little time fox the 
disease to spread by the lymphatics, the d^tmction of the 
mucous membrane is more extended than the thickening of* 
the peribronchial lymphatics. In short, the mucous membrane 
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seems more estteasivelj diseased than any other structure, in the 
very early stages of the affection. 

From this it would appear that the irritation of the peri- 
bronchial Ijmph-channels is produced by a form of chronic 
infiammation in the structure of the bronchial wall, which is 
brought about by the disease of the mucous membrane. 

So constantly have 1 met with this condition in the opaque 
parts, that I have hut little hesitation in affirming that the disease 
commences in the air-passages as a chronic inflammation, asso^ 
elated with destruction of the bronchial mucous membrane. 
1 cannot say what is "the exact size of the tubes in which the 
inflammation begins ; it seems likely that the lobular bronchi 
are those most readily affected, and certainly the very small 
tulles are invariably attacked, even when the disease is in its 
most recent stage. The impression left on my mind is, that 
the delicate lobular bronchi are those first attacked in the 
majority of cases, though often the morbid processes are more 
striking in those tubes about the size of a quill. 

As to the immediate exciting cause of this strange form of 
bronchitis, little can be said. No light is thrown on the subject 
by the imirbid anatomy, no constant specific elements have 
l>eejn found in the afiected part. The mtiology of the disease 
must be studied clinically and experimentally. The only 
suggestion I should presume to make upon this subject is a plain 
deduction from the reading of the pathological events as I have 
traced them out ; it is this, that pleuro-pneumonia being a local 
disease, starting in the bronchial mucous membrane, it can only 
Ik? pro<luced by iHrect and immediate infection of that mem- 
brane, and it is little to be wondered at that inoculation of the 
tail, or <ither part, cannot produce the local disease in the lung, 
though it may set up, in the part operated upon, a form of 
pn^rressively ini’ective inflammation, which runs a course not 
unlike that of the lesion of the lung. I have had many oppor- 
tunities of satisfying myself that when a tail is successfully 
inoculated the subcutaneous conni^tive tissue undergoes a 
change exactly like that between the lobules of the lung, and the 
iiafective proce^^ rapidly spreads by the lymphatics. 

I can well understand how a beast, by sniffing the fodder of a 
diseased neighbour, may draw into its air-passages some of the 
dried discharge and tihus infect its bronchial mucous membrane 
and get |pleur%>’{uieuiaiania, while all the skill science can apply 
will not induce the disease of the lung by mediate contagion, f .e. 
^ inoe^atiou m injection under the skin or into the vessels 
imtariml, procured from a diseased lung, 
thene be any special virus which .acts^as specific 
disease w not, must also be feft to .experimental 
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inquiry to determine positively. I have searched in vain for a 
morphological element which could be regarded as the materia 
peccans. However, the general aspect of the morbid processes 
gives one the idea that some peculiar infective product is at 
work. In very many cases foreign elements, so peculiar as to 
provoke suspicion, have been found, but further investigation 
failed to bring home to them the necessary pathogenic pro- 
perties, as they have generally proved to be inconstant or 
harmless substances, whose presence is either accidental or un- 
important. 

The fact that no morphological representative of an infective 
material can be found, is no proof that it does not exist. How 
long is the list of diseases which are acknowledged on all sides 
to depend on the presence of a peculiar virus ? How very few 
— ^if there be any — of these specific materials do we know in 
any other way than by the effects they produce? Some, we 
know, cause a general affection of the blood, some a peculiar 
primary local lesion, and subsequent general infection, others 
again give rise to a purely local inflammation with a specific 
character. In the latter category I am inclined to place the 
virus of pleuro-pneumonia. When applied to the bronchial 
mucous membrane or introduced into any lymph-bearing tissue, 
it sets up chronic inflammatory changes associated with ex- 
cessive exudation- Ordinary inoculation illustrates this per- 
fectly. The operation causes practically no inflammation ; but 
after a definite period of incubation, varying from ten to fourteen 
days, a local specific inflammation is produced in the connective 
tissue ; but this is not accompanied by any constitutional dis- 
turbance, except when it spreads extensively : timely amputa- 
tion of the tail, however, usually prevents this unfortunate 
accident, and the animal quickly recovers without having any 
traces of a blood-disease. 

I abstain from attempting to discuss the many abstract 
questions or theories which have from time to time been intro- 
duced into the study of this peculiar affection. Whether it be 
real inflammation, or some mysterious specific change differing 
from all other diseases ; whether it he comparable with any 
human disorder ; whether it be zymotic or not, &c. These are 
very interesting speculations, but their consideratioin is not very 
likely to lead to any immediate practical result ; and therefore 
it appears to me more profitable to attempt to unravel the 
intricate sequence of pathological events, and trace the succes- 
sive steps of the morbid changes which occur in pleuro-pneu- 
monia, for I am satisfied that it is along this track we must 
travel, if we hope ever t© arrive at the true pathogeny of the 
disease. 
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To recapitulate, then, the various items in the pathological 
sequence maj be thus enumerated ; 

1. Irritation of the mucous membrane of the smaller bronchi, 
probably by some infective material (specific virus ?). 

2. Chronic ulcerative bronchitis, localised to a few minute 
bronchi* 

3* Occlusion of the affected air-tubes. 

4. This produces such changes in the air-cells belonging to 
the affected tubes that the lobular parenchyma becomes solid. ^ 

5. As the bronchial disease progresses, the walls of the air- 
tubes become thickened and infiltrated with the products of 
chronic inflammation. 

The peribronchial lymphatics are implicated by the ex- 
tension of the infective process from the bronchus, and are soon 
filled with dense exudation. 

7. The block in the lymphatics of the broncho-vascular system 
impedes the flow of lymph from the corresponding territory. 

3* The tributary lymph-cha^nnels are thus mechanically 
engorged, and at the same time they are irritated by infective 
materials. 

9. The inflammation of ail the coals of the air-tube gradually 
spreads towards the mot of the lung. 

Thus we have a deep-seated cone of typical consolidation, 
traveiscjfd by numemus wide wbitisb lines, corresponding to the 
swollen interlobular connective tissue (marbling). In fact, the 
essential features of the disease are all established. 

The morbid process seldom stops here, however. It spreads 
in two ways. 

First, by the broncho-vascular lymph-passage — 

1* The irritating and infective materials find their way along 
the lymphatics towards the root of the lung, following the 
normal course of the lymph stxeam. 

2. The wall of the bronchus hecnom&s affected after a time by 
the irritative matter in its surrounding lymphatics. 

3. The ijmphaticjs of tributaiy bronchial tubes, met with as 
the disease thus advances, are choked, and the drainage of their 
tenitorj impeded. 

4. The ip^rlobular Ijmph^ spaces of the newly affected 
territory soon become filled with exudation. Thus the clear 
kind of consolidation is produced. 

■ Secondly, by the pleura : — 

1* The plmira becomes affected over the focus of consoli- 
dstim hj^memm of the subjacent Ijmi^tics. • ■ 

% Tlie pleurisy soou extends far beyotri this limited region, 
or the parous membrane becomes generally inflamed. 
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3. From the inflamed pleura infective materials reach the 
lymphatics beneath it, and also those lying between the neigh- 
bouring superficial lobules. 

4. Extending along the interlobular lymphatics, the irritation 
and exudation may pass towards the deeper parts, so that an 
immense tract of lung is converted into a semi-translucent mass 
with swollen interlobular spaces. 

The consolidation formed in any of these ways may become 
intense induration, if the animal live long enough. 

With regard to the origin of the disease of the vessel wall 
we must also start from the peribronchial disease. 

1. The lymphatics of the bronchus readily allow the morbid 
products to pass to those immediately around the vessels. 

2. The wall of the vessel becomes greatly thickened by 
chronic inflammatory products. 

3. The inner coat — which resists the disease for some time — ' 
ultimately becomes diseased in small patches. 

4. The blood coagulates over the diseased inner coat, and may 
occlude a small branch at its origin, or even the entire vessel. 

5- Particles of the clot may break off, and, passing into the 
minute arteries, form there embolic plugs. 

6. Thus numerous arteries of varying size may be stopped 
up. 

7. The most varied forms of haemorrhagic infarction are thus 
produced. 

8. The infarction may become gangrenous, cheesy, or may dry 
up into a crumbling mass. 

9. A capsule may form around the most diseased part, and 
shut it off from the rest of the lung. 

If asked to give a pathological definition of pleuro-pneumonia, 
I should say that it was : — A chronic, specific, local disease, 
starting in the bronchi, and insidiously implicating the paren- 
chyma of the Inng, by occlusion of the bronchi and inflamma- 
tion extending along the lymphatics ;; the other organs and the 
blood possess a singular immunity from the specific contamina- 
tion. It is not accompanied by constitutional symptoms, and 
only gives obscure physical signs. At any time during the 
process of the disease its existence may be manifested clinically, 
by the occurrence of complications — acute pleurisy or haemor- 
rhagic infarctioi;»^with pleural inflammation — which excite high 
fever, with various functional derangements. 
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VIIL — Reektmaiimi of Boff and Moorlaml in Galway. By 
CwLWuES Gay Robebts, of Hasiemere, Surrey. 

MoeE thmi one-fifth of the area of Ireland consists of waste 
land. Connaught, the smallest of its provinces, contains more 
bog and waste land than any of the other three. Its total area 
is 4,23:h239 acres. Of these only 460,614 acres were returned 
in 1677 as under tillage ; 2,279,636 acres being in grass, meadow, 
and clos er : 54.903 acres woods and plantations, and 1491 fallow. 
The remaining 1,436.595 acres of bog and W’aste land remains a 
perpetual challenge to the energy and industry of man to bring it 
into cultivation, and compel it to yield crops for his benefit. An 
English agriculturist travelling through Ireland for the first time 
will ask himself the question again and again. Is it necessary that 
these vast areas of level land should remain unprofitable and 
waste? Cannot these hill-sides and moorlands be made to 
produce a better herbage, so that they may feed instead of starve 
the cattle turned out upon them ? The question is one of such 
great national importance that every practical attempt to answer 
it is of great value. During the fifteen years that Mr. Mitchell 
Henry has held the Kjlemore estate, his attention has not been 
confined to questions of general interest to the country and the 
county which he represents in Parliament, but he has paid great 
attention to the wants of the poor in his immediate neighbour- 
hood, and has worked with increasing confidence at the reclama- 
tion of a considerable portion of the moor- and peat-lands in 
his possession. These experiments in cultivation are far from 
being complete, and in many respects their success cannot yet 
be spoken of with confidence ; but they have now been con- 
tinue for a sufficient time, and extend over a sufficient area, to 
make them well worthy of the attention of British agriculturists. 
They have all been carried out under the superintendence of 
Mr. Archibald D. MacAlister, the resident ^ent, who has com- 
bined much prudence and caution with great intelligence in 
their execution. Unless much discretion is used, the intro- 
duction of innovations into many parts of Ireland is apt to be 
atoended with very serious drawl^ks, but, by gradually feeling 
his way, Mr. MacAlister has been able to ascertain the best 
of improving the condition both of the land and of the 
peasantry. Thus experience has taught him that the drains 
whk& he at put in at 40-feet intervals are not sufficient for 
immmthtmi with such a rainfall as* prevails at Kylemore, and 
mte BOW being placed at half that interval. Hardly any of 
npcn estate pmse^d the luxury (or, as .an 
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English labourer might term it, the necessary convemence) of a 
window. Had Mr. Henry been ill-advised, he might rashly 
have given orders that a window should at once be put into 
every cabin, and thus have made all his tenants bitterly com- 
plain that the comfort of their homes was ruthlessly destroyed. 
Instead of this, he proceeded more cautiously, and was content 
to put in a window for the single tenant who wished for sweet- 
ness and light. After a while, the improvement was thought 
to confer an air of greater gentility upon its possessor. When 
the neighbours complained that one had received greater ad- 
vantages than the rest, their wishes were gratified at once, and 
now there is not a cottage on the property that has not 
a glazed window that can be opened to let in air as well as 
light. 

The physical and the social peculiarities of the district must 
be considered before we can discuss intelligently the work that 
is being done. These will force themselves upon the attention 
even of the casual visitor, whether he comes via Galway or from 
Westport. In the latter case the first 10 miles of his road will 
lie over a dreary waste of bog and moor, with many small farms, 
some of them still cultivated, but, in their marks of sloth and 
poverty, even more sad than are the heaps and lines of stones 
that mark the site of hamlets, surrounded by a multitude of 
small enclosures, once tilled by band, but now grazed over by 
rough cattle ; the next 5 miles of road along the valley of the 
Owen Erive- river passes through the finest mountain scenery 
in the county of Mayo. In passing through the village of 
Leenane, at the head of Killery Harbour, he will see several 
small farms that receive a liberal application of sea-weed, and 
produce excellent crops of potatoes and oats. The population 
here have the great advantage of varying their diet with fish, 
that can be caught at all times in the land-locked water of the 
bay, an arm of the Atlantic half a mile in breadth, running up 
like a Norwegian fiord for 9 miles into the heart of the moun- 
tains. From Leenane he will pass for a distance of 7 miles 
through the Joyce’s Country, and will meet with no signs of 
cultivation until he arrives at the Pass of Kylemore. If the 
southern route is chosen, the railway must be left at Galway. 
Along the first 7 miles of the road, as far as Moycullen, there 
are many well-cultivated fields and well-built steadings; at 
Koss the road enters upon the property of the late Mr. Martin, 
of Bally nahinch ; a country so wild that it wa^ the boast of 
Connaught that ‘‘The King’s writ could not run in it.” It 
extends for nearly 40 miles along the road for Ciifden. The 
whole of this property was purchased by tbe Law Life Insurance 
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Company for 180,000/., the ^eater part of it being of no a^ri- 
enlttiral value. By them it has been divided and re-sold. About 
17 miles from Galway, the post-tovra of Oaghterarde is reached. 
While changing horses, a walk dowm its single broad street will 
show that it contains many substantial buildings, in addition to 
its enormous Union House, and the visitor will carry away with 
him the impression of its being a comfortable and thriving 
unless he stops to look in at the doors of some of the 
smaller bouses. His English ideas of comfort may in that case 
be disturbed by finding that the cattle share with the family 
their single living-room. Such cabins are the rule and not the 
exception in the rural districts of Connemara, but they present 
an incongruous appearance when found amid the modern houses 
and shops of a thriving little town. As reference will be made 
to them further on, a sketch of an interior is given. *A is the 

Fig. 1 , — Blau of -a Connemara Cabin. 





mt/n the living-TOom, 20 feet by 14 ; 8 feet of its 
lentil is ncCTpded by cattle, their position being indicated by 
tte dotted lin« at B, B ; C is the hearth ; the doorway beyond it 
fends into the bedrcrtoin at D, 14 feet by 12, occupied commonly 
by the young folk. At E there is a recess, 6 feet by 4, built out 
ff«mi the living-room, and occupied by the bed of the heads of 
tlws family. For 12 miles after leaving Oughterarde there is a 
wide-spr^d tmet of bleak moor, and numerous small lakes, with 
l3W©es to relieve the eye fmm the monotonous colour of the 
' *Ilie character of the irountrj then changes, the hills in- ' 
fesight .as the. great group of the western highlands is 
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approached, and for the remaining 15 miles it skirts the southern 
and western sides of the Mamturk Mountains, passing between 
them and the Twelve Pins, grand and rugged masses of quartzite 
rock, rising singly, and yet in close proximity to heights of 
from 2000 to 2300 feet. In the whole drive from Oughterarde 
to Kylemore there is scarcely a tree to be seen except on the 
islands of Lough Inagh, and there are hardly any signs of 
cultivation except the small patches of potato garden by the 
side of the cabins, few and far between. Amid so much that 
is wild and desolate, it will be noticed that the road itself is in 
excellent repair, and has been very well constructed. All the 
main roads throughout the district are equally good, having 
been made by Government during the time of the famines, to 
give emplo 3 rment and relief to the starving peasants. The road 
enters the Pass of Kylemore at its eastern extremity and runs for 
some 4 or 5 miles along the side of the Kylemore Lough, and the 
rapid Dawris river till it reaches the little village of Letterfrack 
at the head of Ballynakill Harbour on the shore of the Atlantic. 
Looking down the valley, it is seen that it is bounded on the 
north and south by a rugged chain of hills, from 1500 to 2000 feet 
high. Immediately below, the lake occupies the wbole breadth 
of the eastern end of the valley 5 the eye is refreshed by a belt 
of 400 acres of wood, clothing the bill on its northern side, and 
at the foot of the wood are seen the grey granite walls of the 
castle, built on three terraces hewn out of the rock on the edge 
of the lake. South of the Castle at Addergoole and further west, 
where the valley grows wider on each side of the Dawris river, 
there are bogs of deep peat, but the greater part of the valley is 
occupied by moorland, a thin covering of peat resting upon 
metamorphic rocks of mica schist and hornblend. Banks of 
limestone occur on each side of the valley, and are worked on 
the south at Mweelin, and near the pinetum on the north, 
betwesa the castle and garden. Lime is the first requisite for 
the reclamation of peat land. It has been hitherto drawn 
chiefly from the quarry at Mweelin, but the completion of the 
buildir^ operations will now render the supply from the second 
quany available for use on the land. On the southern side of 
the valley, reclamations have been made at Addeirgoole and 
Mweelen, on tbe level land opposite to the castle, hut those of , 
most importance^ have been carried out on the hillside north of 
the valley, opposite to the village of Letterfrack, at Toorena, 
and at Muils^hgla^, extending in a northerly direction over 
the crest of the same hill, to the southern shore of an imientation 
of the coast line. Some in^ght into the value of the land in its 
unreclaimed state may be gained by referring to Griffiths’ ‘ Tene- 
TOIi, XIV.— S. S. P 
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ment Valuation of Ireland,’ on wliicli all county and poor- 
rates are levied. The valuation of Galwaj was made in 1854. 
The Baronj of Ballinahinch in the district offConnemara 
ccmtains 191,432 a, 2r. 4p., and is valued at 17,756/. 2^.^ 
being an average of l^^. 10^» per acre. The land at K jlemore, 
however, is below the average rate of the baronj, 9252 statute 
acres being only valued at 6391., that is, at the rate of 1^. 
per acre. It originally formed a portion of the Blake estate. 
In the time of the famine it suilered more than other parts oF 
Ireland, in consequence of its isolation. The relief works were 
at a distance ; the poor people remained on their bits of land as. 
long as they could get anything to keep body and soul together 
food was not brought to the starving families ; and when at length 
they were forced to leave their homes, they were not strong* 
enough to travel, but dropped and died upon the hills before 
they could reach the relief stations. Looking down upon a large- 
field recently ploughed at Muliaghglass, we asked Mr. Mac- 
Alister the reason of its appearing cut up into numerous strips* 
and squares of varying quality. The explanation brought most 
vividly before the mind the painful history of the periodical 
famines that culminated in 1847. It was originally a township^ 
with a cabin standing upon every land. The plots still give* 
some evidence of the varying industry with wMch the tenant 
dug Ms peat and grew Ms potatoes. The township was de-r 
pi^ulated by famine, when many died and others left ; twice- 
afterwairds it was repeopled, but the new comers were again 
driven away by failure of their crops. Now all the cabins 
gone, the site of the township having been let as a beaeli^&^nm 
to a grazier before it came into the possession d. ps^sent 
owner. In a similar way a great part of the Kyiemore property 
had been conveited into grazing land, ami Mr. Hmiry was able 
to secure 4COO acres of lanS. aimoet withont a. tmant upon it. 
This has been of the greaAne^ impoitancie, ior po tmmnt has been 
turned out to h^xMitaJbe the care has been 

taken to leave the heaxlh-^m^.undisl^^^ in accordance with 
pr^udieea. ^^^rtly mitm the famine, Archde^on Wilber-^ 
Smm pmehased ^8000 acies, through the Bncumbered Estates* 

^ ,l5@rai;, he gmadsm the land as a grazing farm to- 

lifcr. ..si., hJ* -C. working Mmaelf as a Catholic priest 

mmmg -romaining while building cottages for 

Ouu part of the site of the old viliage of 
' emdtmd cottages of stone and larch timber,. 

.The remaining part of this 
^ abmtJj before the whole property 

■ ■ " ' .A.‘ 
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I will cow give a brief summary of tbe improvement on each 
township of the property, taking them in the order of passing 
down the south side of the river and returning up the north side* 
The first two townships were not purchased from the Wilberforce 
jfamilj. The work of reclamation by Mr. Mitchell Henry was 
first begun opposite to the castle at Mweelin. Previous to the 
famine, this land was owned, as a fee farm under the Provost of 
Trinity College Dublin, by two Miss Murphys who grazed 
cattle, and lived in a small cottage, still standing. Thej died 
at the time of the famine, leaving the farm to their nephew, a 
clerk in a solicitor’s office in Dublin. Finding himself unable 
to pay succession duty and the taxes upon the land, he was glad 
to sell his white elephant to a Dublin tailor for 10/. and a suit of 
clothes. In 1854 it was owned by the Rev. J. Duncan, and subse- 
quently sold by him to the present owner. On the mountain side 
30/. were spent here twelve years ago on sheep-drains with ex- 
cellent effect ; before this was done there was a great loss from rot 
among the sheep, ‘as many as thirty dying annually out of a 
flock of 200. The benefit is not confined to sheep and cattle ; 
in wet weather the grouse will always give the preference to the 
drained land. The system of sheep-drainage was introdu<^ 
into the district by an Ayrshire man about 15 years ago ; it is 
done with the Scotch spade, cutting a small open trench across 
the fac^ of the hill, the turf being laid on the lower side. The 
trench is 20 inches deep, with a breadth of 20 inches at top and 
9 inches at bottom ; and the cost is Irf. per Irish rod of 7 yards 
long. Every seventh year the trenches should be cleaned out, at a 
cost of per 7 yards. At the foot of the hill there are the remains 
of an old monastery, and at a short distance one of the bmying- 
places of the once powerful family of the Joyces, noted for their 
size and strength. Lower down is situated a good limestone 
quarry, with a kiln in which both coal and peat are used for the 
lime burning. Immediately below the kiln is a l>og of de&p 
P^lL Here 20 acres were drained, nine years ago, by 4-foot 
drains, ^ feet apart, leading into a main drain, which at its 
lower extremity had been left as an open ditch. This has 
proved 'very disadvantageous, as the sides have been trodden 
down hr sheep and cattle, and the outfall of the minor drains has 
been so impeded that a new main drain is now being cut 

to open the minor drains about 30 feet from their original wtfall* 
The land received a dressing of 50 barrels, equal to 150 bushels, 
of lime per and was tmmh^i into 4^foot ridges ; 10 ames 
received a dxes^ing of guano, and were sown with turnips ; ihe 
other 10 m^eived a half-dresmng of farmyard-manure, and 

were planted with potatoes.. The roots weie dmwn for the cattle 

F 2 
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i» the yard at Addergoole, and oats were sown over the 20 acres 
and seeded* The crop was good after the potatoes, hut not 
worth cutting after the turnips. The next year the grass was 
cut for hay ; since then it has been grazed by 300 sheep and 
10 head of cattle, which have also the run of the townland, com- 
prising 653 acres of moor, with a large proportion of barren 
rock. The grass is now poor and mossy, and rushes mark the 
places where the drains have failed to act. Before turning to 
the next piece that has been broken up, it will be convenient to 
give a general account of the system now adopted at Kylemore 
in reclaiming the bog. 

jyraininff ^ — ^The first step in the reclamation of peat-land is 
the removal of the excess of water by draining. The facility 
with which this can be done will depend upon the depth of the 
peat, the nature of the subsoil, the contour of the land as affect- 
ingthe outfall and pitch of the drains, and, though last, not least, 
the average rainfall of the district. As regards the first point, it 
has already been stated that diere is comparatively little deep 
bog at Kyiemore. The peat is frequently of such a depth that 
drains can be cut through it, over a large area of land ; it will 
obviously be useless to do this where the peat rests, as it does 
over a large area, upon the solid rock, which is here some- 
times primitive, but more usually of a metamorphic character. 
On some of the hill-sides, however, and notably at Tooreena, 
beneath the peat is found a thick deposit of drift, consisting of 
gravel mixed with micaceous sand, and a little clay, afibrdis^ 
an excellent receptacle for the drains. The mountainous nature 
of the district makes the pitch of the land amply sharp enough 
to insure a sufficient draught for drainage ; but it also attracts 
the clouds from the broad Atlantic, and draws down from them 
an amount of moisture almost unprecedented in the British 
Islands. A rain-^uge is kept by Mr. Maxwell nestr the eastern 
md of the Lough, at a spot 105 feet above the sea« The fall 
recorded by him, and reported in the tables drawn up by 
Mr. G. J. Symons, was 56*02 inchmi in 1875, and 95'33 inches 
in 1876. N^rlj 2 inches fell on the day of mj arrival in 
May ; and in mOmg mbsequently on Mr. Maxwell, I found 
dnti he had no tmmm to expect the rainfall of 1877 would be 
fibm that of the two previous years. The following table 
213) i# w ertRawEt kindly fnrimhed by him from his monthly 



rninyldl like Ibis explains the good-natured remark of a 
he rmt of the window, that the rain was 
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, MoHTHiiT Bainfaul. AT Ktlemoke ts 1877. 

BAXST-GArGE 1 FOOT ABOVE OkOEND A205 105 FEET ABOVE SeA-LEVEX. 


f 

! 

1 AIostth. 


Total 

Depth. 

Greatest Fall In 
Twenty-foiir Honrs. 

Nnmher 
of Days on 
which *01 or 
more fell. 




Depth. 

Date. 



January 


18-33 

1*94 

23 

30 



February 


8-31 

•94 

14 

28 



March . . 


6*72 

l-OS 

10 

29 



April 


5*77 

1*21 

24 

22 



May 


8*70 

1*95 

26 

17 



June 


7*12 

1-75 

28 

16 



July .. .. 


7*40 

1*26 

21 

31 



August .. 


7‘64 

1*56 

27 

24 



September 


3*10 

•88 

12 

15 



October 


11*68 

1*73 

20 

23 



Kovember 


18*25 

1*88 

10 

30 



December 


13*01 

2*23 

5 

30 I 


Total 

mm 

i 116-03 

! , , 

\ ^ ^ 

1 295 


i : \ 


As the reclamations have been carried on, the drains have 
been put closer and closer together, and some years must yet 
elapse before it is certain that those last put in, at 20 feet apart, 
will keep a peat soil sufficiently dry beneath such a weeping 
sky. 

One great lesson taught by past experience has been that 
wherever peat is found, the work of reclamation must not be 
hurried ; it is useless to attempt cultivation until the excess of 
water has been got rid of ; and, since peat holds water like a 
sponge, this cannot be done without allowing it time to become 
j^ortially dry. 

The first operation must be to cut the main drain along the 
lowest level ; if this can be cut through the peat, into gravel or 
smid, the rest of the drains can he cut at once, but if the peat is 
deep and soft, it may be some years before the work can be 
carried further. At Addergoole there is a plot of 50 acr^ to 
be drained : a big trench was dug in 1874 down the centre of 
this land, 9 feet wide and 4 feet deep, at a cost of 2s. fief, per 
l^rch of 7 yards. The bog being soft, it partially filled in at 
once, and at the end of a week it was only 6 feet wide and 
2 feet deep^ In 1875 it was deepened again to a depth of 6 feet. 
In 1876 the sides were cut wMer at the top, so as to give them 
more hatter. The trench now stands 5 feet deep and 9 feet wide 
at the top ; the peat in its immediate vicinity has become more 
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consolidated, and tlie minor drains can now be cut. IrYhere tbe 
peat is less than 4 feet thicks tbe main drain can be cut at a cost 
of 8d,, and tbe minor drains at'^d'. per Irish perch of 7 yards, 
with extra for going through or under each boulder-stone or 
root of bc^-oak ; the minor drains have lately been placed at 
8 yards interval, wider intervals having proved insufficient. 
Across tbe minor drains, sbeep-drains are run at about tbe same 
distance apart^ to carry off the surface-water, at a cost of Id. per 
peich. The l^g should then be left untouched for from two to 
four years, during which time the turf will become consolidated. 
The drains should then be cleared out, and a wedge of turf, too 
wide to reach the bottom, be driven down, so as to form a solid 
covering, with a water-channel of 6 iiiches deep below it. The 
drain is then filled in and levelled. The sodding and level- 
ling is usually done by day-work, at a cost of about 3d. per 
perch. There is great advantage in leaving the drains open till 
the peat hi^ subsided, for if covered in at once tbe channels are apt 
to TO filled up % the surface will in the meantime be better fitted 
to benefit from tillage, and firom the application of lime. Where 
tbe peat is thin, the surface will be sufficiently diy to be ploughed 
by oxen, or by horses working in pattens ; the former animals 
are now exclusively used for all reclamation work; they not 
^ly travel better over soft ground, but are far less liable to 
injure themselves when required to strain at a dead-pull, when 
plmigh strikes a^inst a boulder or buried root. There was 
at one time great difficulty In reducing the farrow of turf after 
the plough ; ordinary harrows often failed to penetrate it, and; 
it had to Ite chopped up by hand-power. A great advantage has 
been obtained from the use of Randall’s Pulverising Harrow, sm 
American invention, imported from Utica (Fig. 2), 

H^eath the bar, to which tbe shafts are attached, there a3^ two 
firatoaB, each carrying 6 shaip-ed ged revolving disi^ m arranged 
that they €sm be set obliquely at any angle to the line of draught. 
Tl^ dis«^ are not plain, but are slightly dished, the concave side 
being inwards. ][^ch disc cuts into the furrow, and pushes the 
itotp it has cut towards the centre of the machine. Whenever 
tte furrow is limgh, the weight of the driver increases the cut- 
tn^g^'power of harrow. The work done hy this machine is 
exaStoni, and it is of ^eat service in comminuting turf and 
^ the b<^ is not firm enough after draining for 

I, it must lie by hand and thrown up in ridges or 
,4feelwlAe.^ *riie isext operation should he the appli- 
I wh&h materially assists in disintegrating the soil, 

^ ,*i«tealis€^ the acids in it. The effects of 

who expr^Rsively' that' 
Cli mm jground the lime us^ to be i^riied 
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out by women in baskets upon their backs : where the ground 
was somewhat firmer, it was done by an ox drawing a small 
sledge. In either case it was a tedious process, as the sledge 
only contained 3 or 4 bushels of lime, and yet was drawn with 
•difficulty over -the rougher places and through the occasional 
patches of soft bog. Within the last few months 400 yards of 
Decauville^s Portable Tramway has been purchased, and has 
proved so convenient for spreading lime and manures on the 
bog, that Mr. MacAlister anticipates that it will reduce the cost 
of reclamation 2Z- per acre. After the liming, as much as pos- 
.sible of the land is put into root-crops, with farmyard-manure 
for potatoes and turnips ; and these have usuall j followed 

by oSts laid down with clover and grass-seed. In some in- 
stances grass-seeds have been sown at once without any inter- 
vening crop ; but there is great difficulty in obtaining a tilth 
*fine enough for grass-seeds, and the best results have hitherto 
been obtained by taking a root-crop first. 

I will now return to the cultivation that has been carried 
on at Mweelin. A second piece of d^p peat, 11 acres in area, 

, was drained and brought into cultivation 3 years ago, at a total 
cost of 11^, As this plot is imm^iatelj in front of tihe castle, 
on the opposite, side of the lake, it was desirable to get a good 
sward of grass as quickly as possible. The drains were put in, 
-30 feet apart, no terf was removed, 150 bt^hels of lime per 
istatute acre were applied, and a half-dressing of farmyard- 
mranure. The land was trenched and planted with potatoes and 
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timiips. The potatoes were poor ; the turnips yielded 10 tons- 
to the statute acre. The next crop, oats, not manured, yielded 
10 cwt- to the acre : Italian and perennial ryegrass, with Timothy 
and cocksfoot, were sown with the oats, and cut two years for 
hay, yielding good crops without a top-dressing. The first year 
there were 14, and the second year 11 tram-cocks to the acre,, 
each weighing 12 to 14 cwt. of hay when carried to the rick.. 
The grass was cut at the end of June, and carried to the rick- 
jaid in August. The grass then failed, yielding a miserable 
crop the third jear. It was ploughed up June 1876, and 
received 150 Bushels of lime and 6 to 8 tons of dung per acre. 
At the end of July it was sown with rape and grass-seeds. In 
June 1877 there was a fair crop, which was cut green for 
hoises, about 18 inches high and rather thin on the ground. 

The next township of Addergoole had a considerable amount 
of labour and capital expended upon it, before it passed into 
Mr. Henry’s possession. It contains 958 acres, and was pur- 
chased ii^ii after the famine by Mr. Eastwood, an Englishman, 
whm built himself a house, a lodge, and some very substantial 
iwun-bmMings. From the size of the hoildings it must he con*^ 
eluded that he cx^ntemplated the reclamation of a much larger 
extent of land than what he brought under cultivation. A large 

J uadrangle is surrounded by stables, sheds, and other buildings, 
t for 500 mmes of arable land. In the centre of the side oppc^te 
to tlm enirance gate there is a large ham built in the shape of a 
erosa, 60 feet long in each direction. These buildings were 
exec^ed widr some of the stones from the ruins of a deserted 
village ; the rest of the stones were used to fill up the bed of a 
small liver which Mr. Eastwood diverted, and to form the bank 
©f the new cut. He reclaimed 60 acres of land in the old river- 
bed, a gravel resting upon peat. After levelling tho land, 
h® |danted part of it and laid the lest down to grass. also 

redaamed 30 acres of deep bog ; the work was done well but 
eaep^mveij, although at that time wages were only 5s. per week. 
At llie insolent time wages are 9s»a week. We may well wonder 
bow the poc^ Ibllows €x>uld manage to live upon 5s. a week, 
but, as one of ^em explained, with pathetic humour, « When 
rfFs ate ^the dinner’s over.*^ Mr. Henry has already brought 
M a^itional acres into cultivation, and has commenced the 
of 100 acxes more.. 

The cHdT aceommodatioii for live-stock is at Addergoole. Of 
thwe are 29 ^ the estate ; only 6 of these are kept for 
itoa but occamoi^ help is given by <sirriage-horses or 

Three pairs of oxen have been kept for ploughing, 
wotlEi^ haye been foumi to be 'those crossed "Witb 
— ipwali, actEve, and very tractable. ■ About 130'Olher 
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cattle of all ages are usually kept. The following is a summary 
of the homed stock, taken in March 1877 : — 

2 Pedigree Shorthorn hulls. 

24 Oows. Milkers in byre. 

6 Cows kept for the ploughmen and gardeners. 

23 Yearlings. 

29 Two- and three-year-olds. 

9 Calves. 

10 Stall-fed fat beasts, sold 7th April for 240Z. 

2 Four-year-old ploughing oxen at Mullaghglass. 

3 ,, „ Tooreena. 

7 Two-year-old heifers. 

5 Three-year ,, 

6 Kyloe cows. 

3 „ calves. 

6 ,, three-year-old heifem. 

134 

There are three breeding docks of black-faced sheep. The 
wethers are sold or killed at 8 years old. Ninety-six sheep, 
killed between 9th August, 1876, and 12th March, 1877, for 
home consumption, weighed 4399 lbs. The total head of sheep 
kept is usually about 1000. About 20 pigs are kept. 

By the diversion of the Addergoole stream a fall has been 
obtained of from 11 to 14 feet ; this is utilised by a turbine- 
wheel, supplying from 8 to 14 horse-power for a circular saw, 
and for threshing and other farm-work. This power has also 
been applied to some experiments in compressing peat for fuel, 
but hitherto without much success. The turf is dug by contract, 
at 8s- per clamp, of 8 x 8 X 8 feet, measured in the clamps. 
In digging the turf a series of large tanks are being formi^ ; 
these will increase the head of water for the turbine. A buildingr 
has been prepared to receive one of Gibbs* Com and Hay« 
Driers ; in no district would the advants^es of such an apparatus 
be more apparent. 

The township of Bunnahoghee is almost all of it deep peat,, 
with a ridge of limestone running down the centre. It is 
intended to reclaim 100 acres here. As a first step towards- 
this the lines of a few of the drains have been marked out, and 
permii^on has been given to some of the neighbouring peasants, 
to dig the peat to a depth of 4 feet in these lines. If the drains 
can be cut in this way for the value of the peat, it will, of* 
course, be a great saving of expend ; but the experiment has 
only just been started, and the men have not yet given it a full 
trial. The difficulty is that a drain often requires to be run 
through peat of an mferior quality, or hard to cut. 

Dowrosmore is occupied by thirteen tenants, who are re- 
claiming portions of the waste by their own labour. Their 
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exertions liave received a great impetus from tlie example set 
them bj their landlord. Mx. Blake, the original owner of the 
property, settled upon Dowrosmore the pauper-tenants from 
other townships who remained after the famine. Creggaun, 
Cross, Shanaveag, and five-sixths of the township of Curre- 
won^rni, are in the hands of tenants, and improvements are 
carried out by them chiefly by manual labour. 

Recent legislation has done much to encourage reclamation 
hj tenants, by giving them security that they shall reap the full 
benefit of their labour. They no longer fear to improve their 
houses or their land, and the effect of this is already well marked 
in most parts of Ireland.* 

Mr. Henry is of opinion that the landlords are already bene- 
fited by a rise in the market-value of their land. He thinks 
that the small tenants (under 10?.) should have leases for twenty 
years, renewable at their option, the rent to be adjusted by 
valuatian for each lease. This would virtually amount to fixity 
of teamre. The ^irit of improvement is of very gradual growth, 
but niay be esueburaged : with this object lime' has been given to 
the enteijrarmiig of the tenants. A few grass and turnip- 
seeds giTCii to one man excited jealousy among his neighbours^ 
and BOW sevcan^ df them vaiy fiieir cropping, instead of oon- 
fimia^ fihBmselTes to growing potato®^ with an occasional carte 
oafes. At presmi they are not ready to receive anybcl^fe'’ 
that wouM involve an increase in thdbr rent, however smalL > ' ' 

A part of Ciiiifiewangaun is kept in hand, and 25 
been improved t oomprimiig 8 acres of barley seeded^ S' acres 
^ts, 4 acres grass, and 8 acres drained, but hot y# &c^ped. 
The crop of harley proved a poor one in ISTl ; being short in 
straw and light in grain, the whole will he cnt nik> chaff and 
steamed for the fatting beasts. ^ 

At Mnflaghglass improvenien^ have b^h 'made both by 
tenants and landlord. The best land lioa atoeg the coast, from 
3W to feet above the sea; the teterh pottion of it is let 
willi bouses upon it to twentj-teven lenaj^s, paying a total 
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Tent of 94/. 10s. The western portion comprises 214 acres 
(Nos. 1 to 10 in the plan). It was depopulated during the 


Fig. 3. — Sketch-map of Mullaghghm and part of Tooreena, 



famine, and was let as a heach-farm to Mr, Currie in 1860 for 
120?. A "house and fmrm^huilding had feeen erected hj the 
Wilberforces at a <x>st of 800/. The rent was subsequently 
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reduced to llOZ., but the tenant died in 1865, and the land is 
now occupied by the owner. Beach-farms are of great value to 
a grazier for the summer-grazing of stock. For the privilege of 
turning out a cow on such land cottagers pay I 5 . 6A per month. 
During winter the cattle are kept alive on the black sedge that 
grows in the valleys. Calves are reared and kept in the cot- 
tages till they are one or two years old ; they are then sold either 
to small graziers, or direct to the larger graziers, who drive their 
herds of cattle to the fairs, or sell them to jobbers, either for the 
English market or to go into Leinster, whefe they are fattened 
on grass and turnips. The graziers in Connaught do not aspire 
to fatten their cattle ; their object is to warm ” them upon the 
beach-farms, so that they shall be strong enough to be driven to 
tbe fairs. At the end of an average winter but few of the cot- 
tagers^ cattle are in a condition to be driven any distance. 

The average prices obtained by the cottagers are, for cattle at 
twelve months old, 27. to 37. ; at two years, 57. to 67. 

Graziers with small herds will obtain for two-year-olds 67. to 
77., and for three-year-olds, 87. to 97. After they have been 
warmed on the large grazing-farms, four-year-olds will fetch 
from 137, to 167. 

The best turnips upon the estate have this year been grown 
at Mullaghgiass, averaging more than 18 tons per acre. 

As the land of this farm, however, was formerly under spade- 
tillage, it is not a fair example of the, reclamation of waste 
land, and it will therefore not be worth while to enter fully into 
the details of its cultivation. 

The following is an abstract of the amount spent during tbe 
last two years in farm-labour upon this farm, and upon the one 
which will be taken next in order and with fuller details. 


Abstbaot ox Fabm Laboub. 


Three Montlia endii;® 

Mullaghgiass* 
Nos. i to 10. 

Tooreena, 
Nos. 20 to 28. 

1S75 3ist December .. 

1876 1st April .. .. 

, , 1st July 

,, SOtb. September 
, , 30th December . . 

1877 31st March .. .. 

,, SOthJime 

, , SSSth September - . 
a , 29th December . . 

.ODoial 27 mouths .. 

£ it, d. 
55 19 4 

73 6 7 
76 7 5 
118 10 U 

81 5 10 

82 13 6 
101 18 7 
240 2 11 
132 12 9 

£ d. 

97 12 

72 16 4J 
159 13 6 
171 15 U 
121 3 lOi 
79 3 9 

1 174 9 OJ 
166 19 3| 
74 1 4 

S62 17 8J 

1117 M 7'* 



Fig, 4, — Sketch-map of part of Tooreena. 
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At Tooreena there are nine cottages : these are let, with 103 
acres of land, in fields numbered 11 to 19 on the plan (Fig, 3)^ 
the tenants paying an aggregate rental of 27/. The remaining- 
633 acres of the township were let with no house upon them for 
20/., subsequently reduced to 15/. per annum. As the tenant did^ 
not succeed in paying even the reduced rent, Mr, Henry took 
this land in hand in 1874, and ha^ been gradually reclaiming a 
great portion of it. There are 373 acres of it (No. 28, extending* 
beyond the limits of the plan, Fig. 4) deep bog, resting on Silurian- 
rock ; this part is not an inviting subject for cultivation, and as 
yet it has been only sheep-drained. It is intended, however,, 
to reclaim about 40 acres of it near the road, where the peat is 
not so deep as elsewhere. The remaining 260 acres are moor- 
land, mostly having a southern aspect. A gravelly subsoil oF 
drift formation is covered with a thin growth of peat, averaging 
20 inches in depth. About 150 acres of this land was bearing 
crops in 1877, and the rest of it is now being reclaimed. The 
land lies on a low hill, some 600 feet high, in a conspicuous 
part of the property, where the eye is refreshed by the broad 
patc^ of Verdure standing up amid the sombre majesty of darker 
and more lofty hills. 

With the exception of a very small patch of two or three acres,, 
close to the new buildings, no part of this land shows any marks 
of previous cultivation ; it is therefore an excellent example of 
the cultivation of waste land ; and it will be worth while to give 
a somewhat detailed account of the work that has Been done. On 
entering the farm from the high road, one may notice that the 
gate-posts are none of them of wood ; in the absence of timber of 
local growth rough boulder-stones are used as posts, sometimes 
a single stone being sufficient, while in other cases three large 
stones have been piled one on the other and clamped with iron. 
Boulder stones varying from a hundredweight to a ton had 
occasionally to be removed jfiom the land, and it was as easy to 
make them into cyclopean gate-posts as to break them up and 
obtain other posts from a distance. The fences are formed of 
ditch and bank, planted with alders and fuchsia, with some 
ozier and thorn. The fuchsia grows freely from cuttings, and 
stands the winter well ; there are hedges of it in Letterfrack that 
have stood for thirty years ; where they have not been kept 
down, they are 10 to 12 feet High, As a fence on level ground, 
it is very inferior in efficacy to thorn, but it is quick growing, 
and soon forms a sufficient and ornamental protection, combined 
'with the ditcli and bank. The formation of fences and the 
-d&aiiiiag of the land were the first operations undertaken in 1874. 
Jh and fimt nine months of 1875, 446/. 8^. 4d. was 

wa^s^ The sum of 56/. 7^. 4c?. was expended in 
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1874 in building a small cottage and a stable for one pair of 
borses and one pair of oxen ; since that time the cottage has. 
been enlarged, and some more accommodation bas been pro- 
vided for cattle ; the cost of this labour is included in the return 
already given on page 220 of the wages paid since September 
1875, viz., 1117Z. 145. Id, The total amount, therefore, ex- 
pended up to December 1877 in wages upon this farm has 
been 1619Z. lOs^ 3d, 

I will now take the fields in numerical order as they are 
given in the plan of the farm (Fig. 4) ; — 

Ko, 20. Knocknagowan contains 20 a. Or. 34: p. ; has been fenced, and is. 
now being drained. The fencing is done by contract at Is. 4d per Irish perch 
of 7 yards ; the ditch is dug 4 feet deep, with a breadth of 6 feet at top and 
4 feet at bottom. The hank is planted with alders, costing 15s. per 1000.. 
The drains that have been cut in this field do not pass through the bottom of 
the peat ; the contractors receive 8s. per clamp of 8 x 8 x 8 feet for the turf. 

hTo. 21. Stone Park, 26 a. 2 r. 3 p. — The name of this park — or field, as it 
would be called in England — indicates its character ; a thin covering of turf 
rests upon a gravelly subsoil containing a great number of stones of all sizes. 
The subsoil being very open and porous, cintivation was at first tried without* 
draining, hut the result has not been satisfactory. In January 1876, 8 acres 
north of the road were ploughed by oxen, at a cost of 305. per acre ; in May it. 
was worked with the American disc-harrow^, and seeded with rape and a 
cheap lot of Timothy, cocksfoot, and clover. The seeds failed, and the land 
was ploughed again in 1877, after having been stone-drained 3 feet deep and 
40 feet apart. The drains cost 6d. per Irish perch for digging ; the rest of tke 
work is done by the day. A channel is roughly built with large stones at. 
the bottom of the drain, and the gravel is filled in over this. Two bullocks 
were occupied one week drawing stones. The expenditure on the 8 acres 


has been — 

£ s, d, 

8 acres ploughing, at 30s. 12 0 . 0 v 

8 ,, harrowing by disc-harrow, at 5s. .. .. 2 0 0 

Bape and grass seeds .. .. .. 6 0 0 

320 perches drains dug, at .. .. ..800 

Wages for carting stones, and filling in .. .. .6 0 O 

Two oxen, one week „ 1 O 0 

8 acres ploughed by oxen, at 20s. .. .. .. 8 0 0 


£43 0 O 

An additional 3 acres have been recently ploughed. 

HiTo. 22. Knocklegaun^ 45 a. 2r. — In thisifield, in 1877, there were 20 acre» 
grass north of the road, and 10 acres in oats below the road. Of the 20 acres in 
grass, 10 acr^s to the west were drained in 1874, and the 10 to the east a 


year kiter. The following is a summary of their cropping : — ^ 

10 aer^west, Trsdned and ploughed in .. .. 1874 

Oats.. .. .. 1875 

Oats ./ .. .. .. 1876 

Orass cut for hay .. .. 1877 

10 aoT^ east. Brained 45, 50 and 60 feet apart .. 1875 

Oats.. .. .. .. .. 1876 

Grass cut for hay ... 187T 
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A careful inspection of this grass early in June showed that all the finer 
grasses had failed ; the only grass then growing was the Yorkshire fog 
(^Solms lanatu$\ an inferior natural grass commonly found on jpoor moorland. 
Many rushes were growing between the drains, which were evidently too far 
apart. The crop of hay was 1 ton per acre. 

The 10 acres below the road were ploughed in 187i ; turf-drained in 1875, 
4^ feet apart and 3 feet deep ; sown with oats in 1876 and again in 1877^ 
grass-seeds being sown vnth the second crop. 

It will be noticed that the ploughing in this field preceded the draining ; 
this can only be done with advantage where the ground is firm. The ploughing 
cost 35 s. per acre and the drains 525. per acre for dig^ng, and 26s. for sodding 
and covering. The oats in 1876 were a bad crop. The crop growing in June 
1877 looked very thin and poor, partly from want of lime and partly from 
the drains being too far apart. The crop was cut green and made into hay. 

Ko. 23. Telegraph Sul^ 29 a. 3 r. 28 p. — ^At the south end of this field there 
are 4 acres above the lower road, whidfi have recently been turf-drained 4 feet 
deep and 21 feet apart ; the digging by contract cost 11 ?. 165 . Sodding and 
filling by day-work cost 6 ?. 8 s., a total cost of 4?« 6 s. per acre. 

Between these 4 acres and the upper road there are two pieces of 6 acres 
each, cropped respectively with oats and turnips. 

The 6 acres on the west were, in 1876, ploughed, harrowed, and drained, but 
recdved no lime or dung. In 1876 the land was ridged by band, at a cost of 
13?. 10$., and top-dressed with nearly 5 owt. per aore of a mixture of guano 
and Lawes’s turnip manure 5 28 cwt. was applied to the 6 acres, at a cost of 
8 s. 6 c?. per cwt. ; turnips were then sown ; the first thinning cost 4s. and the 
second 3s. per acre. The crop, about 20 ^tons per acre, was carted off the land. 
In 1877 the land was ploughed by bullocks at 10 s. per a<are, and harrowed. 
Oats were sown and top-dressed with i cwt. nitrate of ojda, and li cwt. Lawes’s 
manure, at a cost of 2 K>s. per acre. !fiie seed sown was 12 stone to the statute 
.acre, and is believed not to have been sufiacient for newly reclaimed land. 
The crop looked thin in June ; it yielded 8 cwt. oats and 16 cwt, of straw per 
acre. 

The 6 acres on the east have been cropped thus 

1875. Ploughed, drained, and limed. 

1876, Oats, top-dressed with 1 cwt. guano and cwt. superphosphate, yielded 
a Mr crop. The land was then ploughed and harrowed. In the spring of 1877 
it received a half-dressing of dung, and was then ridged by hand-labour ; 
tMs occupied 11 men for three weeks, and cost 1 ^, 8 s. 7d, The dung was 
carted to the side of the field, and carried out by girls in baskets upon 
their backs in the way that is usual in the district. 22 cwt. of fertilizers, 
costing 8 s, Bd. per cwt., were applied as a top-dressing oyer the piece, and it 
was then sown with turnips. The crop was estimate by Mr. MacAllister at 
fully 12 cwt, per acre. 

Immediately above the upper road, 3 a. 1 r, were manured in 1874 with 
sea-sand, except a small strip which received a dressing of lime instead of 
‘Sand. Sand was delivered by contract at Is. per load, and 10 loads were put 
to the acre. The lime did not show so well as the sand for the first year, but 
4jas had a greater effect rinoe. 

The cropping has been, 1875 5 aid 1876, oats; 1877, turnips. Above the 
turnips there are 6 acres* m grass, 3 acres of which were sown in 1875, and 
other 3 acres in 1876, The cuMvataon of the first sown portion has been 

‘llSr— « 

31B74, Ilrai];]^ 40 feet apart and ploughed hy pair of horses. 

In Juue^ Imed with 160 Imi^els per acre. Harrowed with Howard’s 
chopped with spades, 10 men worikdng two days, at a cost 
' wifh 15 ^ and gra^ seeds covered hy a chain harrow. 

C&fe grto ffjr a good crop 5 part cut a second time. 
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1877, Top-dressed with 2 cwt. superphosphate and 1 cwt. nitrate of soda 
per acre, at % cost of 2os. An inspection of this grass early in June showed 
that the herbage was chiedy fog-grass with a little Italian ryegrass and a 
very little Timothy. The cocksfoot appeared to have died out. The other 
8 acres were treated in the same way, but a year later. The ryegrass here 
was vigorous, and gave a good promise for hay. 

Mr. MacAllister reports the yield from these two plots as 25 cwt, got 
%gether in very good condition, and that it will be worth 42. a ton to Mr. Henry 
for consumption by the riding and carriage-horses. The remaining 5 acres at 
the top of this field have been drained and ploughed, but not yet cropped. 

Ho. 24, Green Mounts 29 a. 0 r. 31 p. In the name of this field we may 
find an indication of the fact that in its original state it was one of the hest 
fields in the neighbourhood for natural grasses. Cattle that had been wintered 
upon the black sedge in the valleys, were driven to such fields as this to feed 
upon the white sedge in the spring, and by the month of June they would be 
suflBciently warmed/* i. e, strong enough to be driven to the fairs, or sold for 
England or Leinster. A part of this field has been left in its primitive con- 
dition. A neighbouring grazier, of much experience, estimated the best grass 
upon it as worth 2a. 6c2. per acre in its natural state. The herbage consists 
chiefly of white and black sedge, with small heath, and a little grass. 8 acres 
at the top of this field have been recently drained. In November 1876, the 
land was ploughed by 2 oxen, a man, and 2 boys, at a cost of 30s. per acre. 
They did an acre in three days, finishing the piece in four weeks. One boy 
led the oxen, and the other was employed in clearing the ploughshare of the 
long fibres of the peat. 

The drains have been dug by contract, 24 feet apart. The following has 


been the cost on the 8 acres : — 

£ s. d. 

Wages of man and 2 hoys ploughing .. .... .. 540 

,, „ „ American harrowing .. 0 15 3 

2 oxen, reckoned at 12. each per week, probably cost less 8 0 0 

Draining, digging 483 perches, at 6c2. .. .. 12 1 6 

„ digging 109 „ Bd, 3 12 8 

Sodding and levelling by day work, about .. .. 8 0 0 


Total.. .. £4 14s. 2c2. per acre £37 13 5 


The next piece is 12 acres in grass 5 the cost of its cultivation will be given 
in full detail as a good example of the cost of laying down to grass without 
taking an intermediate crop. 


Oct., 1874. — ^Ploughed by horses, 1 acre in 3 days .. 35s. per acre £21 O 
May, 1875.— Drained 40 feet apart, sodded and levelled 35s. „ 21 O 

June, 1875. — Limed 150 bushels per acre, at 4c2. .. .. 60s. „ 30 O 


Carting lime, at Is. ^d, per load of 12 bushels 16s. 8c2. 

Drawing out lime on sledge, 2 days’ work for) « 
ox, at 25. ; and boy, at Is. per diem .. .. f 

Spreading lime .. .♦ .. .. .. .. Is. 6c2. 

Harrowing with zigzag barrows, 2 oxen and 1 boy .. 5s. 

Seeds : — 1 lbs. Eape, 7s. ; 1 bush. Perennial Byegrass, 6s. ; 

1 bush, Italian Byegrass, 6s. ; 6 lbs. Cocksfoot, 6s. ; 

6 lbs, Timothy, 6s.; 6 lbs. Mixed Clover, 6s. .. .. 36s. „ 

July 15th, 1875, — Sowing broadcast, chain-harrowing, 

and rolling 5s. ,, 

Superphosphate, 3 cwt. at* 7s. ; Guano, 1 cwt. at 14s, 35s. „ 


|24s.2c2.„ 


14 10 
3 O 

21 12 

3 0 
2 0 


Total .. .. £11 5s. 2d „ 136 2 


VOL. XIV. — S. S. 


Q 
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On Novem'ber 1875, 180 iambs bad the run of these 12 acres, with 
other land, till 17tli March, 1876, 

The hrst crop was cut for hay in <July 1876, and was estimated at 30 cwt* 
per statute acre. 

The cost of milking and* carrying the hay was not ascertained. On 15th 
April, 1877, it was top-dressed with nitrate of soda, 1 cwt. at 15s. ; super- 
plM^hate, 2 cwt. at 14s. ; broad-^casting and harrowing, Is. ; total, 30s. per 
acre, 181. The artafioials were sown on a windy day, and were not mixed with 
ashes, hence the lines of sowing were very clearly marked in June. The grass 
was lank immediately over the drains, hut the crop as a whole was rather 

poor, especially so on the level land at the top, where the peat attains a depth 
of 3 feet. On the slope of the hill the peat is about half that depth, and the 
grass there is much better. The crop yielded 20 cwt. of hay. It is intended 
to put intermediate drains between those already put in ; this will add nearly 
20s. per acre, and make the total cost of draining about 55s. I must also 
take IL per acre for the cost of the buildings and fences over the 260 acres 
of moorland on the farm. 

The total cost for building, fencing, draining, breaking up with the plough, 
and liming, will thus be 81^. 5s. per acre, a very moderate outlay iqr fitting the 
land for cultivation. The subs^uent work is the usual routine of the iarm, 
but some economy mi^t be effected in it by sowing only rape and ryegrass 
seed ; the 18s. spent on the finer grasses and on clover is evidently thrown 
away. The hpad will not be fitted for these until it has been longer under 
cultivataon. The artificials would be more efficient if mix^ with ashes or 
sand before sowing, and it will probably be better to substitute some ammoniacal 
manure f<xc the nitrate of soda, which in such an extremely wet climate must 
be dissolved and washed into the drains before it can be taken up by the 
crop. 

The only part of the farm that has been previously cultivated is a corner 
of this field close to the farm buiidinga A well and the foundation of an old 
cabin remain in the middle of 4 acres of laps^ land, cultivated sixty years 
ago. These 4 acres were ploughed and drained in 1874, cropped in 1875 with 
oats, in 1876 with tumij®, and in 1877 with oats, seeded down, the yield was 
8 cwt. of oats and 16 cwt. of straw per acre. 

Up. 25. The Lavm, 19 a. 1 r. 38 p. — The most interesting plot in this field is a 
portion of the 4 acres in grass after oats in 1876 and potatoes in 1875. This 
plot of glass is generally well up to the average in condition, but a strip next to 
the mad is of marked supericaity, being quite the best grass on the farm. It 
received a dressing of sea-weed and coral-sand, and is strong in ryegrass, with 
a little cocksfoot, the only cocksfoot to be found on the farm in Jime 1877. 
Tirnothy grass could not be found ; being a very small seed, it was probably 
buried too deep by the chain-harrow. There ^ very little fog-grass, and no 
rushes are to be found on the strip. The grass adjoining is not nearly so good 
where no sand was put. Ooral-sand is of the utmost value for reclaiming 
bc^-land, and it is a pity that it cannot be obtained in sufficient quantity near 
the farm. Ev^ deep peat, when it is near the shore, may be profitably 
r^laimed by sand and sea-weed. An excellent illustration of this may be 
observed very near the Kylemore property at the head of Bamader^ Bay* 
A tenant proprietor has there some splendid gardens of potatoes growing on 
the deep peat, and only manured by frequent applications of sea-weed and 
coral-sand. ^ 12 acres of oats were grown in the iSfcwn in 1877, half of them 
after oats yielded 8 cwt. of oats, 35 lbs. to the bushel, and 16 cwt. of straw 
per acre ; the other 6 acres were after potatoes, a poof crop, yielding only 4 cwt# 
of oais, 30 lbs. to the bus^l, and 10 cwt. of straw# * 

1 ^jre of potatoes in this field yielded 2 tons of sound and 6 cwt. of diseased 
tubem - 
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No. 26. , Lime Farh^ 25 a. — part of tbis field is occupied by a plantation 
by the side of the road. 3 acres were sown with rape and grass seeds in 1876, 
and yielded about 25 owt. of hay; 8 acres of this field were in oats in 
1877 ; where a full dressing of lime had been aj>plied, the crop was 8 cwt. of 
oats and 16 cwt. of straw ; but only 5 cwt, of oats and 12 ewt, of straw were 
obtained where less lime had been spread. 

» 3 acres of potatoes were grown, and yielded 5 tons 10 cwt. of tubers of all 
descriptions. 

A crop of 14 tons of turnips per acre was obtained over 8 acres ; one- third 
of these were fed off by sheep, and the rest were carted to the buildings. 

The roots are all grown in lazy beds. The land, having previously been 
drained, ploughed, and disc-harrowed, was trenched by hand. The men work 
in gangs under a gaffer or foreman. He commonly has 11 men under him, 
never 12, lest it should bring bad luck. The gafter, with a Scotch spade 
shaped like a hay-cutting knife, marks out the lines of a series of trenches 
18 inches wide ; one man in each trench lays the spits he digs out alternately 
right and left of him, and thus forms the ridges between the trenches. The 
lime was drawn by ox-sledge to the coriier of the piece that was being trenched 
by the gaffer or contractor, 2 of his men carried it thence on a hand-harrow to 
the ridge, and it was spread with the same long-handled spades that are used 
for the digging. 

Ho. 27. East Eield^ 60 a. 0 r. 22 p. — This field has been fenced in, and 6 acres 
of it have been ploughed up, but no draining, except making surface sheep- 
drains, has been done. 3 acres have been cropped with turnips, and yielded 
o tons per acre. 

Ho. 28. JBog Pasture^ 373 a. 2r. — It is intended that 40 acres shall be re- 
claimed here, hut the work has not yet commenced. 


The following table gives a summarjr of the cropping of Tooreena^Farm in 
1877 


i 

No, j 

Oats- 

Grass. 

Turnips, 

Fotatoes. 

Ploughed 

and 

Drained. 

Ploughed 

or 

Ihrained. 

Total 

21 

Stone Field . . 


.. 

« • 


8 


8 

22 

Knocklegaun 

10 

20 

• • 

.. 


,4 

34 

23 

Telegraph Hill 

6 

6 

a. 

.. ‘ ■ 

5 

« * 

26 

24 

Green Mount .. 

4 

12 

.. 

.. 

8 

.. 

24 

25 

The Lawn .. 

12 

4 

.. 

1 

i * * 

.. 

17 

26 

lime Hark 

8 

3 

8 

3 


.* 

22 

27 

Hast Field .. 

s i 


.. . 

3 

i 

- 

3 

6 



40 

45 

20 

■ 4 '1 

21 

7 

137 


It thus appears that at theSOth December, 1877, 109 acres had 
been cropp^, 21 acres ploughed and drained, 4 acres drained 
and 3 acres ploughed. The total expended in wages upon the 
260 acres of moorland *atrTooreena was 1619Z* 10s. 3^1. The 
greater part of this was of course spent on the 137 acres entered 
in the table; but as all the land has been fenced, and the 
buildings put up will serve Jfor the whole area, it may fairly foe 

Q 2 
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estimated tHat an average of 11/. per acre has been spent in 
wages, upon the 109 acres that have been cropped. Unfor- 
tunately I cannot obtain an exact return of the total amount 
that has been expended on lime and artificial manures, for Mr. 
MacAllister is not able to separate the latter from the general 
expenditure on the Kjlemore property. 1 may, however, safely 
take the expense of Uming at 50s. per acre. The cost of the 
artificial manures will vary considerably with the different crops : 
for the two hay crops grown on Green Mount (pp. 225, 226), 
it was 35s. and 29s. per acre respectively. I shall probably be 
not far wrong if I assume that the cost of the artificial manures, 
the materials used in the buildings and the plants purchased 
for the hedges will in the aggregate be equal to the value, of the 
crops which have been hitherto grown. The produce of the 
farm will be chiefly consumed at home. 250 hoggets were 
brought from the mountain farms to Xoorena oh the 1st of 
December, and were wintered on the 25 cwt. per acre of the 
small turnips left on the ground, with the run of the new grasses. 
The value of this feed is reckoned at 4s. per head. Eight 
beasts are being fattened on turnips, hay, and oats in the straw, 
cut into chaff, with *4 stone of Indian corn and oilcake ; it is 
estimated that they will leave a profit of 6/. each to the credit 
of farm produce. The three working oxen employed at perma- 
nent improvements, not charged to the crop, are estimated to 
return a value of 12Z. each per annum for the turnips, hay, 
chopped oats and grass which they consume, ^ix young 
beasts are wintered, and will yield 2Z. each. One acre of pota- 
toes was consumed on the farm by the ploughmen, the refuse 
goes to the cattle, and the rest will be required for seed. Seven 
tons of straw have been sent, and there will be 5 more to spare 
for the stables at the castle, at 2s. 6c?. per cwt. Five tonsj^of 
oats will he sold to the castle at 8s. per cwt. 

The total amount to be credited to the farm is thus made up 
to the sum of 216/. : — 


£ 

12 tons straw, at 2s. Od. per cwt. 30 

S' „ oats „ 3s. ,, *. .. •• 40 

Winteriug 250 h og^e tts at 4s, .. .. .. 50 

Fatteuiug 8 beasts on turnips, &c. at 5/. .. 48 

■Wintering 6 young beasts, at 2?. .. .. .. 12 

Eeep of 3 working oxen .. 36 


£216 

Thirty Kyloes were grazed on the unreclaimed portion of the 
11^ for six summer months- The wool sold is credited to 
^ttJl-iS^ntain farms. The expense incurred for implements 
trifling. The whole of the implements and utensils 
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upon this farm were valued at 4SL 4zS. on the 1st of February, 
1878, the principal items being*: — 

S. 

2 ploughs (Gray’s), at 3?. 10s. each .. .• 7 0 

2 harrows .. .. ..5 0 

1 cart and harness .. 10 O 

2 sets plough harness 3 0 

4 sledges •. .. .. 2 0 

American disc-harrow 4 0 

Hay cutter, Richmond and Chandler’s .. .. 2 0 

Turnip pulper, Nicholson’s 2 10 


A three-horse threshing-machine from the Reading Iron 
Works is moved from farm to farm as wanted. 

I have now finished with the township of Toorena, and shall 
not have occasion to describe in any such detail the work that has 
been done on other parts of the property. East and West Letter- 
gash are occupied by fifty tenants ; the best land lies, as usual, 
along the shore, inland it is mountainous, and not capable of 
much improvement. There is a prospect, however, of a great 
improvement in another direction ; excellent schools have been 
recently built, and under a competent master and mistress the 
children show great aptitude for learning, and have acquired 
habits of cleanliness and neatness that contrast most favourably 
with those surrounding them. 

At Lemnaheltia and Pollaoappul great changes have b.een made 
by the planting of trees and gardens, but, with the exception of 
21Z. spent on sheep-drains on the mountain side, ornament has 
been studied rather than economy in these improvements. 

In considering how far the reclamations have been successful, 
one may look at the result as it severally affects the proprietor, 
the labourer, and the country generally- I cannot yet say 
that any of the land, as it now stands, would command such an 
increased rent as to insure a good return for the capital* ex- 
pended upon it. In such a climate, few men would venture to 
take an arable farm, and there is much yet to be done before the 
land can be considered fairly laid down for grazing. Upon the 
home-farm of an estate, however, much may be done with 
advantage that would not be profitable to a mere tenant. Con- 
siderable quantities of hay, straw, and oats, are required, and 
there are many advantages in obtaining these on the spot with- 
out incurring the cost of long carriage. There can be little 
doubt that, as a general improvement to the property, these 
reclamations have a very considerable value* This is not the 
place to discuss a question of the residential value of property ; 
but any one who has been long^amongst dark peat-bogs and 
barren mountains^ will understand how great an ornament in 
s,uch a landscape is a patch of cultivated land. 
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The experiment is not yet sufficiently advanced to say 
whether or not the reclamation of Tooreena will be a direct 
pecuniary success. One great point in favour of the undertaking 
is, that comparatively little money has been sunk in building. 
Land-improvers not unfrequently begin by putting up buildings 
at such a cost, that the chance of a profit is almost thrown away 
at the first step. The advice of Solomon is sound in agricultural 
matters still. ** Prepare thy work without, and make it fit for 
thyself in the field ; and afterwards build thine house,’’ There 
is every reason to anticipate great advantage from the system 
recently adopted of putting the drains much nearer together than 
they were at first. The benefit is not confined to getting rid of 
the excess of moisture; the land is much improved by the soil 
thrown out from the bottom of the drain and spread over the 
surface. | Over much of the^moorland the drains are dug through 
2 feet of soil underlying the peat; even where this subsoil is 
pure sand, it will mechanically improve the soil, but in many 
places it . contains an appreciable quantity of clay that adds 
much to its value. The drains that are being cut -in Green 
Mounts field jNd. pass through 2 feet of peat, then * tl^ough 

indb^ of ff mother earth,” a light^brown ssmdy soil, and thmi 
into a bluish-grey subsoil, of which a sample was? takemrUnd 


subsequently analysed by Dr. Vodcker Vith the following 

General ComyosUion of sample of Subsoil dried at 212*^ !Fa7ir* 

Orgaaic isoatter and water of conxbiBatioii .. S*15 

Oxide of iron and ainmina 12*62 

Lime .. .. .. .. .. *16 

Magnesia and alkalies .. .. .. .. .. ^42 

Insoluble siliceous matter (fine sand and clay) . . 63*65 


. 100*00 
, Drv Voelcker remarks that the subsoil ‘‘contains merely traces 
of lime axad, far as I can judge, is poor stuff. It contains 
some clay, but its bulk is made up of fine micaceous sand. 
J^eveitheless, it may be put with advantage upon peaty land, 
for even pur© sand, and much more a looixture of sand and clay, 
will consolidate spongy peat land, and add mineral matters so 
wanted in peaty soils.” The quantity of soil to be spread 
th^ will now be twice as great as it was before. 

,3Cmf were formed, at Letterfrack nearly thirty years 

sound nmhroken ; th^ cost nothing for 

©an be. obtained at. a verydow xate^ln 
part of the outlay. is Iji^iyio 
than, that which 

•«p^ds|.jirldle one feel that the real benefit^of ,^oout- 
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lay does not stop there. No one can enter into an agricultural 
problem without being forced to paj some attention to the social 
questions connected with it. One cannot look at the work 
without inquiring about the labourers. In approaching one of 
the numerous gangs, the first glance may give one the idea that 
they are a party- of somewhat ragged boys. A nearer view will 
show that they are men, but most of them under-sized. The 
whole race of the Connemara district has been affected by the 
famines of the past and the meagre diet of the present time. In 
the matter of clothing, however, things may look worse than 
they really are, for while darning and patching seem almost 
unknown, economy develops itself in another direction. In wet 
weather it is customary to put on the most weather-tight gar- 
ments first, while the most ragged ones only go on as a further 
protection. 

Most of these men occupy a hit of land, which they prepare 
for potatoes early in the spring. As soon as their own work is 
done, early in April, they come to work at the reclamations, and 
it is a great boon to them to get work near home, although the 
wages are much lower than they might earn in England. Boys 
are taken on to work at 5s. and 6^., while ordinary labourers 
earn 95., and the gaffers or foremen . 125. to 15s. per week. 
Girls earn 2d, per diem, and are rapidly learning to hoe turaips, 
a lighter work than the carrying of turf and manure which 
usually falls to their lot. Saints’-days and fairs are kept as 
holidays, and sadly interfere with work and wages. In spite of 
these interruptions, the men are gradually acquiring habits of 
steadier labour than they have been used to, and are learning to 
appreciate tbe value of metbodical work. Some of them have 
already begun to drain their own land, and in other ways to 
follow the example of improved tillage. 

The number of men that apply for work is a sufficient proof 
that the wages are not too low for the district. The labour-book 
shows that in May 1877 the average number of day labourers 
at iKylemore was 240, including many carpenters and brick- 
layers^ who, with the men and hoys attending on them, average 
125. per week, and gardeners averaging 05. per week. 

It may he asked, Would it not he better for the men to leave 
the district altogether, and live where their labour can be more 
profitably employed, either in cultivating for themselves a more 
.fruitful soil, ' or in. earning higher wages? No doubt it would 
be best for all those who are unencumbered, but some have old 
folks dependent on them, and with all, the love of , home is very 
strong. If it were obviously best, they cannot be forced away 
against their will ; and the only question that remains for them 
is, is it better to work for themselves or to earn wages from 
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another? There is a vast amount of waste in the hand-tillage 
of the Irish cotter ; the same labour applied methodically on a 
farm where horses or oxen are employed will add much more to 
the wealth of the country. The labourer will himself live much 
better on or 9s. a week, than on the produce of his bit of 
hand-tilled land. The great and perhaps sole advantage of the 
cotter-system is that something is laid by against old age. The 
man who has reclaimed a bit of land, and is allowed by his 
landlord to reap the full benefit of his labour, will, in his old 
age, continue to pay a, rent of 2^. 6c?. or 5^. for land that he has 
made worth 20^. or more an acre. The labourers at Kylemore 
do not sacrifice their home advantages by working for hire 
during a great part of the year. Home is home, be it ever so 
homely, and the love of home is nowhere stronger than among 
the pure Celts of Connemara : a gentle, honest, childlike race, 
in a very low state of civilisation, from which they can only 
be raised by cautious steps. An amusing illustration of this 
occurred in the last cottage on the estate that was shared by man 
and beast. For some years a cattle-shed, built close to the 
cottage, remained unoccupied, because it would break the old 
man’s heart to turn the cows out of the living-room. When the 
old man died, the young people consented to put the cattle in 
the «hed and keep the room for human beings only. 

The allotment of waste land among our labouring classes has 
been advocated from time to time by well-meaning men, who 
hope that by spade-husbandry the labourer will raise himself in 
the social scale. No encouragement can be derived for such 
a scheme from the experience of Kylemore^ The lesson to be 
learned here is that any such attempt can only result in . the 
waste of labour and the degradation of the man. The Irish 
cotter has long occupied land at a low rent, wit^ a tenure in 
most cases virtually, though not legaEy, secure. His position is 
much lower physically, morally, and sociadlj, than that of any 
cia^ of men earning day-wages in the British Islands. From a 
somal point of view, the chief merit of these works of reclamation 
is that they afford the poor cotter an opportunity to raise himself 
graduallyvfrom that miserable state of living from hand to mouth 
in which fee Ims so hmg been sunk. A bad crop of potatoes 
brings want snfiering always in its wake, and a single failure 
would even nW bring back famine to the district. Prevention 
is far better diau the cure of wch calamities. While there is 
im enoaur^emeip^t Jo® tho^ who* would settle our now unculti- 
vasfeed land wi& peamsut proprktor^ there is much here that 

who ■ own . similar tractt, of landL and 
^ 'as.^the^privaeges 
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IX . — Report on the Health of Animals of the Farm in 1877. 

Bj W. Duguid, F.R.C.V.S. 

Great anxiety was caused among the stockowners of this 
country during the earlier months of the past year by the 
importation of cattle affected with Rinderpest, and the spread 
of this plague not only within but beyond the metropolitan area, 
where it first appeared. On the 16th of January, 39 animals 
arrived from Hamburg on board ‘The Castor/ and were landed 
at Deptford Foreign Cattle Market. Previous to shipment thej- 
had been examined on the 12th by the Government Inspector at 
Hamburg, who gave a certificate stating that they were in per- 
fect health, when some of them must have been almost dying of 
the disease. One actually died on the passage, and twenty-seven 
more died before they could be slaughtered. 

The Veterinary Department of the Privy Council were aware 
of the existence of rinderpest in Germany, and had warned the 
whole of the Inspectors at the ports previous to the arrival of 
‘ The Castor ’ with her diseased cargo. 

The Inspector at Deptford at once detected the condition of 
the plague-stricken animals, and every precaution was taken to 
prevent any spread of the virus, by isolation and the free u^e of 
disinfectants, while the process of slaughter was being carried 
out. No difficulty was experienced in dealing with the car- 
casses of these animals at Deptford, where special facilities for 
the purpose exist. After slaughter they were placed in iron 
digesters and subjected to the action of steam at a temperature 
of 400°, and there was every reason to believe that, as had been 
the case in 1872, the disease would not extend beyond the con- 
fines of the place where these cattle had been landed. It was 
supposed that the slaughter of plague-sfricken animals and the 
destruction of their carcasses at the port of landing would be suf- 
ficient to prevent the further spread of this bovine pest ; but it 
now appears that no authority exists to prevent the virus being 
carried by the passengers or crew of the vessel in which the 
diseased animals have been carried ; and in the case of ‘ The 
Castor,’ she landed a general cargo at the wharf belonging to 
her owners before any means of disinfecting the vessel could be 
adopted. 

On the 29th of January a disease of a suspicious nature was 
discovered iu a dairy at Limehouse, and on the 31st, when 
Professor Brown visited the premises, there was no doubt that 
the animals were affected with cattle-plague. The whole were 
at once destroyed, and an order was issued by the Government 
prohibiting the removal of cattle and sheep from the metropolis. 
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The expediency of this order was soon apparent, for even then 
the contagion had obtained considerable hold, as was proved by 
the fact that during the next six days, by the 6th of February, 
no less than seven dairies in the Limehouse district had been 
declared infected. 

Orders were then issued to prohibit all sales in the lairs and 
markets of the metropolis, unless by special licence, and it was 
also enacted that ail animals exposed for sale should be marked 
for immediate slaughter, so that, in the case of any evasion of 
the law, such animals could be readily recognised. Notwith- 
standing these prompt measures, the disease still continued to 
spread, and by the 20th of February several more outbreaks 
were reported in the metropolis, and two had occurred about a 
mile and a half beyond. While this extension in the East of 
London was taking place, much fresh alarm was created by the 
api^arance of the {Hague in Hull, on the 18th of February. 
This outbreak was notj as at first supposed, due to contagion 
carried from London, and its source could not in the first in- 
stance be traced. As the result of an inquiry m^e by the local 
authority regarding the health of stock in Hull, it was found 
that one dairyman had disposed of the whole of his stock, and 
refused to assign any reason, for so doings merely stating that he 
had sold them to a butcher. The inference to be drawn from this 
is that they weie diseased ; and it seems very probable that they 
were affected w3Udi cattle-plague. Further inquiry elicited the 
following facts : — On the 12th and 14th of January two cargoes 
of animals were landed at Hull from the same sheds in Ham- 
burg where the Deptford cdrgo had been housed. Soon after the 
arrival of one of these cargoes, one animal presented j^c*uliar 
symptoms, from the description of which j and^ the 
appearances reported by the Inspectorj Professor Brown came to 
the ^conclusion that the animal was suffering from cattle-plague ; 
and we have thus evidence of the importation of the plague into 
Eondcm and Hull from the same infected sheds in Hamburg, in 
January^ The disease spread from thisr original centre in Hull 
to several other dairies, and on the 8th of March an outbreak 
discovered on a farm at Beelsby, near Grimsby, in Lincdln- 
shfre. The inquiry which was instituted did not result in the 
source of the miection being traced; but it can scarcely be 
doubted that the poison was conveyed, in some indirect way, 
fee a^nej of, people or things that had been in contact with 
rfpseased ^imals> in Hull. 

extension of 'the disease' in and around Londcm 
sr^gestioU'Of the itoyal 'Agrieiil- 
-e Wrge- 'of^ fee 'Metropolitan jPoliee-^^Utrik^. 
imd^« whilfe 'fee, 'functions of feeJocal^aufeoriries in 
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regard to cattle-plague were assumed by the Privy Council came 
in force on April 16th, and at that time fresh outbreaks were 
almost of daily occurrence. Energetic measures were at once 
adopted, and proved so successful that from May 1st to May 15th 
no cases were reported. On the latter date a small outbreak 
took place in Whitechapel, and this was considered for some 
time the last that would be heard of cattle-plague in this country, 
until we had some fresh importation. Such, however, was not 
the case-; and another outbreak occurred in the Bethnal Green 
district on the 14th of July. In this, as in many of the other 
cases, no direct communication with diseased animals could be 
traced : but there can be no doubt that in some unexplained 
way the poison had been preserved, for the most rigid inquiry 
failed to elicit any evidence of the re-introduction of the virus 
from abroad. 

By the beginning of July the restrictions on the movement of 
cattle and the holding of markets which had been made by 
various local authorities had been removed. The re-appearance 
of , the disease in the metropolis, after two months’ cessation, 
showed the necessity for continuing the regulations in London 
for, some time longer, and they were not entirely removed until 
ike beginning of December, although no further case of rindeav 
p^st occurred. 

The different outbreaks may he stated as follows: — ^There 
were altogether 47 outbreaks in England, among 2000 head of 
cattle ; of which 835 were slaughtered healthy, the remainder 
either died from the disease or were slaughtered, and their 
carcasses were either destroyed or buried deeply and^ covered 
with lime. ^ \ i * 

In the several counties the outbreaks were as follows ! 

In Essex, 6. Among 23 cattle, of whichs^lS were slaughter^ 
healthy, 8 were attacked with the disease, of which 7 were 
killed and T died. 

^ Lincolnshire one outbreak occurred. Among 24 cattle, of 
yvHoh * 18 were healthy and 6 diseased,^ all were at once 
slaughtered. ^ 

i In. Middlesex (ex-metropolis) iflitere were 5 outbreaks# * Among 
425 animals, of which 17. died from the disease, 86 diseased 
and 3^2 heallhy animals were killed, v, - . ; 

: In Yorfe (Ea^ti .Biding), there were 7* outbreaks. Annmg 65 
cattle; 2 died from the disease;- 17 diseased and AS healthy 
were killed. . , , ^ , 

In the metropolis the outbreaks^ including the one on the 
14th of July, were Among 563 unimals, of which 434 were 
slaughtered health j,? 1 escaped, L28 were attacked, of which 
113 were killed and 15. died^ ' v. u " • 
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A Select Committee of the House of Commons was appointed 
to take evidence and inquire into the question of cattle-plague 
arid importation of live-stock. Their Report and recommenda- 
tions on the subject were laid before Parliament by the end of 
last Session, and legislation on the question is now in progress. 

This visitation of rinderpest proves that even the slaughter 
of plague-stricken animals at the port of landing is not sufficient 
to prevent the spread of the virus ; so powerful is this poison in 
infective properties, that the smallest quantity carried by people 
or things that have been in contact with diseased animals is 
capable of spreading the malady ; and therefore unless the vessel, 
cargo, and crew are immediately taken charge of and dealt with 
in such a manner as to insure our safety, we may, while im- 
portation of live-stock is allowed under existing regulations, 
at any time have another visitation of this dire scourge. 

Fiood-^jmsoning , — Only two outbreaks of this nature came 
under my observation during the past year. The first of these 
occurred in March on a farm near Chelmsford, where some 
twenty animals were attacked with splenic apoplexy in a few 
days. It was at first rumoured that the disease was cattle- 
plague, which at that time existed in Essex, but the history of 
the outbreak, the symptoms of the disease, its rapid course (some 
animals dying in a few hours), and ihB post^moHem appearances, 
clearly proved the nature of the disease. The high feeding of 
the animals, producing a plethoric condition, had no doubt 
much to do with the origin of the disease. A change in the 
mode of feeding arrested the further progress of the malady, 
which would certainly not have been the case had the virus of 
cattle-plague been introduced on the premises. 

In August an outbreak of splenic apoplexy took place among 
a herd of dairy stock on a farm near YeovO, in Somersetshire. 
The pastures lay along the valley of the Yeo, and one meadow 
where the disease first appeared was opposite the outflow of the 
sewage of Yeovil into the river. The meadows had been more 
or less flooded during the winter and spring, and no doubt this 
excessive moisture, under the influence of the warm weather, 
had produced a rapid vegetation, with a considerable quantity 
cf decaying v^etable matter on the surface of the soil. 

Owing to a number of animals being suddenly taken ill, it 
was at first supposed that they were poisoned by drinking the 
®(gwage-contaiiiinated water of the river. There was, however, 
no evidence that any of them had done so, and, in addition, 
hafl access to the river above the sewage outfall. The cbn- 
of the meadow and the herbage were such as have fre- 
where cases of blood-poisdiiing k^ve 
and mmeover one animal died from the dii^ase in a 
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meadow on the opposite side of the river above the point of 
any sewage contamination. 

The removal of the cows from these pastures, and the substi- 
tution of a small quantity of good sound hay as part of their 
food, arrested the further progress of the malady. 

Foot-and^Mouth Disease . — ^Towards the close of 1876 fears 
were entertained that after the decline of this disease to a few 
centres it would again extend among young stock, which pos- 
sessed no immunity by passing through it in the wide-spread 
epizootic of 1874r-5. 

A few cases were detected in the Metropolitan Cattle Market, 
which had for some time been free. The restrictions, however, 
imposed on the movements of stock, and the closing for a time 
of some of the markets in several counties owing to the existence 
of cattle-plague in the country, limited very materially the 
spread of this disease. Since the withdrawal of the cattle- 
plague regulations, during the past three or four months, several 
outbreaks of foot-and-mouth disease have been reported, but in 
most cases only a few animals have been affected, and the disease 
has been of a mild type. Some counties that have formerly 
suffered severely from this scourge are now free, and in others 
the number of animals affected during the last quarter of the 
past year has been very small. 

In Newcastle, where the disease had not been seen since 
March, an outbreak occurred, in four salesmen's lairs in the 
week ending December 22nd, among Scotch and Irish' beasts 
kept over from the previous week’s 'market, 

Fleuro-pneumonia . — ^The extension to Ireland of the regula- 
tions relating to this disease, has, according to competent autho- 
rities, produced a very marked effect in limiting its spread. 
In Norfolk little more than half the number of cases have been 
reported in 1877 as compared with the previous year, and this 
has been attributed chiefly to the slaughter of and compensation 
for diseased animals in Ireland. 

In addition to this, we must not fail to recognise the restric- 
tions placed on the movement of cattle and the closing of some 
fairs for a time, while rinderpest existed, as a means of prevent- 
ing the spread of pleuro-pneumonia, as well as other contagious 
diseases. Among dairy-stock in the metropolis this malady 
has been rather prevalent for the past three or four months. At 
the time I wished to find infected sheds in which to place in- 
oculated animals, as a test of the value of this measure as a pre- 
ventive, more than twenty places, all within the metropolitan 
area, were available for the purpose as infected premises. One 
great difficulty in dealing with this disease is dne to the pro-^ 
longed period of incubation in which the poison remains in a 
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latent form, and animals that have cohabited with the diseased 
are not suspected when they are even capable of spreading the 
contagion. 

In carrying out the regulations of the Contagious Diseases 
(Animals) Act relating to pleuro-pneumonia, in many cases 
the local authorities are satisfied with the slaughter of the 
actually diseased animals, and the disinfection of the stalls 
where they stood. The premises are declared an infected place, 
bat no further notice is taken of the apparently healthy animals 
until another case is reported. A careful examination of the 
whole of the stock would often lead to the detection of the dis- 
ease in some animals at a very early stage, and their separa- 
tion from the rest of the herd would in many cases prevent the 
further spread of the virus. 

Sheep-^cab has prevailed to a considerable extent in many 
parts of the country, more particularly in Wales and York- 
shire; during the last quarter of the year no less than 1060 
cases were reported in the Blast and some 770 in the North 
Hiding. 

In Somerset, also, there have been 640 cases recently ; while 
in some other counties where sheep-farming is carried on 
extensively this malady is almost if not quite extinct. 


X . — Report of the Wield and Weeding ExperimerUs coridncted at 
Wohum, on behalf of the Royal Agricvltwral Society of JEktglafid, 
dvring the year 1877. (Presented to the Chemical Committee, 
December 11, 1877.) 

The ExFEBOEEa^TS oh the ConriNtJous Gbowth oe Wheat. 

Stachryard Wield . — ^The wheat crop of 1876, grown by the late 
tenant, yielded per acre — 

25^ bushels dressed corn. 

20^ cwts. straw. 

The seed of the first experimental crop was sown during the 
fir^ of Not^^mber {1876). The description selected was 
being that usually grown in the neighbourhood; The 
tte niinerad manures were applied before the seed 
-ammonia and nitrate of soda w^e top*--'' 

the following table ' 
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Pboducj® of Wheat; Fibst Season, 1877. 




Pboduce per Acee. 

Plots. 

Manubes peb Acbe. 

Dressed Com. 

[ 

Quantity. 

Weight. 

per 

Bushel. 

. Straw, See, 



Bushels. 

lbs. 

Cwts. 

1 

Unmantired 

221 

61-8 

20i 

M 

200 lbs. Anmiorda-salts, alone (applied in'! 

the Spring) .. J 

275 lbs. hTitrate Soda (applied in the Spring) 
200 lbs. Sulph. Potass, 100 lbs. Snlph. Soda,] 

34| 

60*9 

87i 

3 ‘ 

31i 

60-6 


4 

i 

100 lbs. Sulph. Magnesia, 3^ cwts. Super- j 

phosphate of Xlme 1 

200 lbs. Sulph. Potass, 100 lbs. Sulph. Soda, ] 
100 lbs, Sulph. Magnesia, 3 J cwts. Super- 1 
phosphate of Lime, and 200 lbs. Am-i 

monia-salts (in Spring) . . J 

200 lbs. Sulph. Potass, 100 lbs. Sulph. Soda,] 
100 lbs. Sulph. Ma^esia, 3| cwte. Super- 1 
phosphate of Lime, and 275 lbs. Nitrate j 
Soda (in Spring) .. .. .. .. 

20i 

33| 

32 

61-4 

60-9 

60-3 

20 

39 

36i 

.7 

Unmanured .. .. 

200 lbs. Sulph. Potass, 100 lbs. Sulph. Soda, ] 

20i 

61*1 

191 

8 

9 

100 lbs. SSilph. Magnesia, ’3i cwts. Super- 1 
phosphate of Lime, and 400 lbs. Am-| 

monia-salts (in Spring) ..J 

200 Ihs. Sulph. Potass, 100 lbs. Sulph. Soda, ] 
100 lbs. Sulph. Magnesia, 3J cwts. Super- 1 
phosphate of Lime, and 550 lbs. Nitrate [ 

Soda (in Spring) j 

Farmyard-manure; estimated to contain 1 
Nitrogen = 100 lbs. Ammonia (not spe-| 

m 

39J 

62*1 

61-2 

481 

42| 

10*^ 

cially made, as there was not time to> 
, make it, 6 tons of well txurned-over manure 

taken horn the yard) 

Farmyard-manure; estimated to contain 
Nitrogen = 200 lbs. Ammonia (hot spe- 

18 

60-0 

!• 

18f 

! 

11 ^ 

i. 

cially made, as there was not time to > 
make it, 12 tons of well turned-over 
manure taken from the yard) . . 

18i 

60-4 

20j 


The iiio?re noticeahle features of the results are as follows : — 
There was an entire absence of anj beneficial effects from 
the ap|>lica^on of the farmjard~4ung, or from that of mineral 
znatiures without nitrogen. A given amount of nitrogen^ applied 
as ammonia salts, was more effective than the same amount 
aj^lied as nitrate of sod a« This dze case whether they were 
used alone, in the same quantity in conjunction wife mineral 
manures, or in double quantity with the same mineral manures^ 
The superiority of the aimmonia*^alts over fee nitrate showed 
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itself, in each case, in the yield of grain per acre, in the weight 
per bushel of the grain, and in the quantity of straw ; and it was 
quite evident to the eye on inspection of the crop just before 
harvest. The corn was riper, and the straw was of a better 
colour, with the ammonia-salts than with the nitrate. 

The absence of all effect from the farmyard-manure is very 
remarkable. Owing to the long continuance of wet weather 
during the winter (187 6—7), there may have been a considerable 
loss of the soluble nitrogen of the manure by drainage through 
such a porous soil ; but this supposition does not seem to afford 
a sufficient explanation of the entire want of action. 

The absence of all effect from mineral manures, used alone, 
must be taken to show that the previous wheat crop had gathered 
up all the available nitrogen from the soil, excepting so much as 
the unmanured crop could make use of. On the other hand, the 
large increase of produce, amounting to from 10 to 13 bushels of 
corn, and from 14 to 17 cwts. of straw,, per acre, by the appli- 
cation of ammonia-salts or nitrate of soda alone, shows that the 
soil contained, in an avaUable condition, sufficient of all the 
^ necessary mineral constituents for the crop. 

When, in conjunction with mineral manures, nitrogen = 50 lbs. 
of ammonia per acre was applied, either as ammoniaHstalts or as 
nitrate of soda, more increase of produce was obtained ibr a 
given amount of nitrogen in the manure, than when nitrogen 
= 100 lbs. of ammonia per acre was so applied. It thus appears 
that the larger amount of soluble nitrogen T^as more than could 
be turned to account by the growing crop in the particular soil 
and season. Yet, nitrogen =100 lbs., and 200 lbs. ammonia 
per acre, when applied as dung, was without effect. 


The Expeeiments on the Cojhtintjotjs Geowth 
CF Baelet. 

Stachryard Field * — The experimental barley, like the experi- 
mental wheat, was grown after the wheat crop of 1876, taken by 
the previous tenant, as already referred to. The manures 
applied for the barley were the same as those for the wheat. 
For the wheat the dung was taken from the yard ; for one plot 
in quantity estimated to contain nitrogen corresponding to 
100 IbsL, “and for the other to 200 Ihs. ammonia per acre: For 
the barley, however, the dung was made in the experimental 
, Imsces, at Cmwlej Mill Farm, and, both food and litter being 
: the composition of the dung applied could he estimated 

table shows the produce obtained : — 
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Pjrobuoe of Babley* First Seasoit, 1877* 




Peouuce per Acre. 

i’lots. 

aiASCJRES PEU ACEB. 

Dressed Com. 


Quantity. 

Weight 

per 

Bushel. 

Straw, &c. 



Bushels. 

lbs. 

Cwts. 

1 

Unmamired - - 

22i 

54-4 

131 

2 

200 lbs. Ammonia-salts 

35i 

54-9 

23| 

3 

275 lbs. Nitrate Soda 

200 lbs. Sulph. Potass, 100 lbs. Sulpli. Soda, 

26| 

54*7 

m 

‘1 

‘i 

100 lbs. Sulph. Magnesia, 3§ cwts. Super- 

phosphate of Lime . , 

200 lbs. Stilph. Potass, 100 lbs. Sulpli. Soda, 
100 lbs. Sulph. Magnesia, 3i cwts. Super- 
t phosphate of Lime, and 200 lbs. Am-[ 

monia-salts 

! 200 lbs. Sulph. Potass, 100 lbs. Sulph. Soda,'j 
j 100 lbs. Sulpb. Magnesia, cwts. Super- 1 
phosphate of Lime, and 275 lbs. Nitrate ( 
i Soda .. .. .J 

18i 

SSh 

1 

3Sl 

53-9 

55-3 

64-7 

111 

25J 

22i 

7 

S 

/ 

TJnmannred 

’ 200 lbs. Sulph. Potass, 100 lbs. Sulph. Soda,'\ 
100 lbs. Sulph. Magnesia, 3| cwts. Super- 1 
phosphate of Lime, and 400 lbs. Am-j 

monia-salts j 

200 lbs. Sulpb. Potass, 100 lbs. Sulph. Soda, ] 
100 lbs. Sulph. Magnesia, 3^^ cwts. Super- ( 
phosphate of Lime, and 550 lbs. Nitrate j 

Soda I 

Farmyard-manure ; estimated to contain% 
Nitrogen = 100 lbs. Ammonia; madej 
from 376 lbs. Cotton-cake, 940 lbs. maize-l 

loj 

49J 

54- 6 

56-1 

55- 0 

12 

S5i 

32i 

10 

f 

meal, 12,857 lbs. Mangolds, 3215 lbs.l 
Wheat-straw Chaff, as food; and 3164/ 
«lbs. Barley-straw, as litter. Weight,! 

^ ^5 tons, 10|f cw'ts. . . . . J 

' Farmyard-manure; estimated to contain 
Nitrogen = 200 lbs. Ammonia; made] 
from 752 lbs. Cotton-cake, 1880 lbs.l 

m 

55-6 


■i 

Maize-meal, 25,714 lbs. Mangolds, 6430 \ 
lbs. Wheat-straw Chaff, as food; and/ 
6328 lbs. Barley-straw, as litter. Weight, I 
^ 13 tons 1 cwt .. .•) 

26J 

54-2 

15i 


There is a very close resemblance between the effects of the 
different manures on the barley and on the wheat. Mineral 
manures alone gave no increase of crop ; whilst ammonia-salts 
alone, or nitrate of soda alone, gave a very considerable increase. 
As with the wheat, the ammonia-salts produced more effect than 
the nitrate, whether used alone or in conjunction with mineral 
manures ; and whether (with mineral manures) in quantity cor- 
YOL. XXV. — S. S. R 
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responding to 50 lbs., or to 100 lbs. ammonia per acre. It is 
especially remarkable tbat, when these nitrogenous manures 
were used alone, that is without mineral manure, the ammonia- 
salts gave 8 ^ bushels more barley than the nitrate of soda con- 
taining the same amount of nitrogen. Nitrate of soda is more 
subject to loss by drainage than are ammonia-salts ; and the 
result may be partly due to more washing out in its case ; but 
probably in a greater degree to the nitrate having been sown 
later than the ammonia-salts, and possibly unfavourably late for 
the soil and season, compared with the sowing of the ammonia- 
salts. 

The dung for the barley not having been applied until the 
spring, it was not subject to the same risk of washing out, and 
loss by the winter rains, as that for the wheat. Still, the dung 
produced no effect on the barley when applied in quantity esti- 
mated to contain nitrogen corresponding to 100 lbs. of ammonia 
per acre ; the produce being only 18 bushels; whereas, ammonia- 
salts (with minerals), in quantity- equal to 100 lbs. of ammonia, 
gave bushels ; or nearly three times as much. Lastly, dung 
containing nitrogen corresponding to 200 lbs. of ammonia per 
acre gave only 26J- bushels of barley. 

Thus, the results of the first year’s experiments, on this light 
and porous soil, have shown, with both wheat and barley, very 
striking effects of nitrogen applied in the soluble condition of 
sonmonia-salts or nitrate of soda. 


The Expeeimehts oisr Rotation. 


Stach-gard Field . — ^Rotation No. 1 5 four acres as under. 

1877 Seeds- 

1878 Wheat. 

1879 Roots. 

1880 Barley* 

. The four acres of clover and ryegrass have been fed-off by 
sheep during the summer, and the land is now sown with wheat. 
On one acre 728 lbs. of decorticated cotton-cake have been con- 
sumed ; on a second acre the same quantity of maize meal ; and 
the third and fourth acres were separately .eaten off without any 
purchased food. On one of these, artificial manure, supplying 
nitrogen and other constituents, equal to those estimated to be 
contained in the manure from the 728 lbs. of consumed cotton- 
^and on tie other equal to those in the manure from the 
of ma^-meal, will he applied for the wheat 

Tiae crop of seeds being better on one side of 
on the other, the sheep having no purchased food 
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were put on that part. The periods during which the sheep 
were kept upon the land were from May 10 until nearly the 
end of July, and from, the latter end of August until the middle 
of October. 

The following table shows the number of sheep fed on each 
acre, the quantity of purchased food consumed (if any), the 
number of weeks the animals were kept on the land, and the 
total increase in live-weight yielded. 


Seeds, 1877, 


Plots. 


1 

2 

3 

4 


{i 

{; 


Increase 

in 

Live- 

•\veight. 


Fed-off by 10 Sheep, ’with 728 lbs. Cotton-cake; on. the land\| 

15 weeks .. .) 

Fed-off by 10 Sheep, with 728 lbs. Maize-meal; on the laudv 

15 weeks .. .. j 

Fed-off by 10 Sheep, without other food ; on the land 14§'i 

TR^eekkS .* .. •• •» •• .» .. .. *• .. .. •«) 

Fed-off by 10 Sheep, without other food ; on the laud 13 | \\ 
weeks j! 


lbs. 

303 

275 

214 

209J 


Deducting the amount of increase in live-weight obtained 
without purchased food from that obtained with it, the amount 
of increase so reckoned as due to the cotton-cake is 91|^ lbs., and 
that to the maize-meal 63J- lbs. Both with the oxen in the 
boxes and here with the sheep in the field a given weight of 
cotton-cake has yielded more increase than an equal weight of 
maize-meal. Owing, however, to the small number of oxen and 
somewhat small number of sheep ,ui^der experiment, the results 
must not be taken as conclusive on the point. It is proposed 
to carry out experiments with a much larger number of animals 
next year. 

Rotation No. 2 ; four acres as under. 

1877 Roots. 

V 1878 Barley. 

1879 Seeds. ^ 

1880 Wheat. 

Mangolds were sown on these four acres, which were respec- 
tively manured as under : — one acre with dung made from a 
given quantity 4^aw as litter^ and of mangolds and wheat 
straw-chaff as. food, with 1000 lbs. cotton-cake consumed in 
addition ; the second acre with dung from the same amount of 
litter, and of mangolds and wheat-straw chaff as food, with^ 

B 2 
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1000 lbs. mai^e-meal in addition ; the third and fourth acres 
each with dung* from the same amount of litter, and of mangolds 
and wheat-straw chaff as food, without any purchased food in 
addition ; but one of them received artificial manure, supplying 
two-thirds as much nitrogen and as much of the other con- 
stituents as were estimated to be contained in the manure from 
the 1000 lbs. of cotton-cake ; and the other received artificial 
manure supplying the whole of the nitrogen, and other con- 
stituents, estimated to be contained in the manure from the 
1000 lbs. .maize-meal. 

The amounts of produce obtained are recorded in the following 
table : — 

Mangoujs, 1877. 
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artificial manures estimated to supply the same amounts of the 
most important constituents as the manure from those foods. 
The arrangements adopted to attain this object involve the 
application of the following quantities of manure during the 
rotation of four years. On the cotton-cake acre, besides 
the manure from the litter, mangolds, and wheat-straw chaif, 
used in making the dung, that from 1728 lbs. of decorticated 
cotton-cake will be applied ; 1000 lbs. of the cake having been 
already consumed in the production of the dung for the man- 
golds, 728 lbs. more will be consumed with the seed crop in 
1879. And, as the mangolds will be consumed on the land 
with the addition of straw-chaff, and the seeds also will be con- 
sumed on the land, only the increase in live-weight, and the crops 
of barley and wheat-grain will be carried off for all this manure 
put on. Then the plot which is to receive, in artificial manure, 
the same amount of nitrogen as that estimated to be contained 
in the manure from the 1728 lbs. of cotton-cake, will have 
applied to it (besides the manure from the litter, and from the 
mangolds and wheat straw-chaff) 642 lbs. of nitrate of soda, 
which will be distributed as follows : — ^248 lbs. to the mangolds, 
124 lbs. to the barley, and 270 lbs. to the wheat ; whilst, as in 
the case of the cotton-cake manure, only the increase in live- 
weight, and the barley, and the wheat, will be exported. It 
will be obvious that if, with a view to get a heavy root-crop, 
much more manure had been applied, it would have been at 
the risk of having over-luxuriant and laid corn crops. Indeed, 
from the experience already gained with the continuous barley 
and wheat crops in the same field, the probability is that the 
manmes applied will prove sufficient for maximum corn crops. 

Thus, eight of the sixteen acres allotted to rotation have 
already been brought under experiment, and the remaining eight 
will be so next year. Twelve of the sixteen will then be under 
wheat, barley, and mangolds, growing under the influence of 
cake-dung, or maizerdung, or dung made without purchased food, 
but with equivalent artificial manure being applied instead. 
The remaining four acres will be in seeds, commencing without 
manure, but to be treated exactly as the four of Rotation No. 1. 

For the second crop of the continous wheat experiments the 
seed was sown at the beginning of November (1877). The 
manure for the dunged plots was made in the boxes applied to 
fhe land, and ploughed in. The mineral manures have also 
already been applied % but the ammonia-salts and the nitrate of 
soda will, as before, be top-dressed in the spring. 

Both the continuous wheat and the continuous barley plots 
were kept thoroughly clean during the past season. 
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On the four acres of Rotation No. 2, sown with mang’olds last 
spring, the growth of weeds was so great before the mangolds 
were well . up, that the plant was retarded in its early stages. 
The season, too, was generally unfavourable for roots. But, if 
sufficiently highly manured, the crop of mangolds in Stach-yard 
field would, no doubt, have been equal to any in the neighbour- 
hood in the same season. With the quantities of manure 
actually applied, much larger crops than those grown could 
hardly have been expected under the circumstances mentioned. 

Crawley Hill Farm was given up by the late tenant in an 
exceedingly foul condition, and great expense has been incurred 
in endeavouring to clean it ; but, owing to the very unfavour- 
able character of the past summer, the efforts made have been 
only partially successful. 

A. VoEIiCKEB. 

J. B- Lawes. 


XI. — Annual Report of the Consulting Chemist for 1877. 

By Db. Augustus VoeiiCkee, F.R.S. 

In the Annual Report for 1876 I stated that, during the period 
of December 1875 to December 1876, an unusually large number 
of oilcakes were sent to the Laboratory for examination, no less 
than, 206 samples having been received during that period. In 
my present Report, I have’ to mention that only 136 samples 
of oilcakes were sent for analysis in the past season. This dimi- 
nution in the number of cakes sent for examination finds a ready 
explanation in the fact that spring food was abundant and the 
hay crop good, and that there was less demand for purchased 
food in the past season than in the preceding one. 

Grossly adulterated cakes, at present, are not sold so frequently 
as they were at one time, and little difficulty is experienced in 
most localities in obtaining pure linseed- and unadulterated cotton- 
•cakes. Green German rape-cake has been very scarce, and only 
a few samples of good quality were received for examination. 
The superior feeding-value of green rape-cake appears to be 
better appreciated than formerly by Continental farmers, and, 
in consequence, but little German rape-cake is now imported 
into England. 

The practice of selling linseed-cake made from imperfectly 
ssc^^^nen linseed as “pure,” I regret to say, still continues, as 
be seen from the following Quarterly Reports of the 
Committee (pp. 255 et seq»% in which reference is 
of cases of this' kind. 

of lihj^ed-cake should insist upon being supplied 
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with cake which is made from properly screened linseed, when 
they have' bought cakes as pure,” and in accordance with the 
forms of guarantee previously recommended by the Chemical 
Committee. The examination of oilcakes for their purity en- 
tails no great amount of analytical work ; and as members of 
the Royal Agricultural Society have the privilege of obtaining 
an opinion whether a cake is pure or not, in the course of a day 
or two and at the trifling expense of 5^. per sample, it is to be 
hoped that members of the Society will avail themselves of this 
privilege more frequently than hitherto. 

The quality of the samples of American decorticated cotton- 
cake analysed by me in the past season was satisfactory ; but 
some of the samples of ordinary or whole-seed cotton-cakes, 
received for examination in 1877, were not so good as they 
might have been, had the husks of the cotton-seeds been ground 
finer. 

Coarsely ground cotton-seed husks are rather indigestible, and 
apt to cause constipation of the bowels, not unfrequently followed 
by inflammation ; and hence it is desirable that all oil-crushers 
in producing cotton-cake should imitate the example of some 
makers, who reduce the cotton-seed husks to a finer condition 
than the majority of makers of English cotton-cake. 

In connection with feeding-stuiSs, I may mention that occa- 
sionally a species of millet, or Sorghum seed, known in “ cona- 
merce as Dari grain, is imported from Egypt into England, and 
sold at a more moderate price than that of feeding-barley* 

Dari grain is a good food for poultry, and, ground into meal, 
an excellent fattening meal for cattle. As will be seen by the 
subjoined analysis of a sample lately analysed for a member of 
the Society, Dari grain contains an appreciable amount of ready- 
made fat and a large proportion of starch, which is with ease 
transformed into fat in the animal economy; but it is rather 
deficient in albuminoids, and for this reason Dari-meal should 
be given to stock in conjunction with cake, beans, or peas ; or, 
speaking generally, with food rich in albuminous compounds : — 

Composition of Dari gram. 


Moisture .. .. .. 11*31 

Oil .. .. .. 4-02 

’‘^Albuminous compounds (flesh- forming matters) .. 10*06 

Starch an4 digestible fibre .. .. .. *. 68*10 

Woody fibre (cellulose) ., .* 3*65 

Mineral matter (ash) .. .. .. 2*86 


100*00 


* Containing nitrogen 


1*61 
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. Malt-combs are used both for feeding and manuring purposes. 
Unless malt-combs are very dirty, and, like some samples of 
kiln-dust, contaminated with much soot or cinders, it appears to 
me wasteful to apply malt-dust as a direct manure to the land. 
Malt-combs, as will be seen by the following analyses of two 
samples analysed by me for a member of the Royal Agricul- 
tural Society of England, contain a large proportion of readily 
digestible food, which in a great measure will be wasted if 
they are applied to the land as a direct manure ; and which 
may with advantage be utilised by passing the malt-combs 
through the animal body. 

Malt-dust is a very useful addition to other food, for, apart 
from its intrinsic feeding-value, it promotes the digestibility of 
other food; and for this reason is particularly useful when 
coarse and somewhat indigestible food is given to sheep on 
cattle. 

Malt-conabs, likewise, may be given with great benefit to 
dairy-cows, for, like most articles of food rich in albuminoids, 
phosphate of lime and magnesia, and alkaline phosphates, con- 
stituents in which milk abounds, they possess high milk- 
producdng qualities. 


Composition of Two Samplus of Maut-combs. 



Ko. 1. 

Ko. 2. 


Moisture .. .. ..j .. 

^Albuminous compounds 

Non-nitrogenous organic matters 

Phosphate of lime and magnesia (hone-V 

phosphates) .. 

t Alkaline salts 

Insoluble siliceous matter .. .. 

10-83 

23-81 

58*70 

1*40 

4*06 

l-ll 

6-74 

21*94 

fi6-12 

1- 97* 

2- 40 
1*83 



100*00 

100*00 


* Containing nitrogen 

Pqual to ammonia .. 

t Containing phosphoric acid .. 

Equal to tribasic phosphate of lime , . 
Total phosphoric acid .. .. 

3*81 

4*63 

•81 

1*77 

1*49 

1 

3*51 

4*26 

*65 

1*42 

1-55 



With regard to the waters analysed by me in 1877, I have to 
report that a large proportion of them were found to be con- 
t®ce^ated more or less with sewage or injurious drainage 
and were therefore unfit for drinking and general 
' purpdsesf. , . 

' and sulphate of ammonia are generally sold 
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guaranteed to contain a given percentage of potash or ammonia. 
The samples examined hy me were found to correspond with 
the guaranteed analyses. 

The price of nitrate of soda rose considerably last March and 
April, which may probably account for the greater frequency of 
cases of adulterated samples which have been brought under 
my notice in the present year. In the Quarterly Report of the 
Chemical Committee for December (p. 257), attention was 
drawn to a flagrant case of the adulteration of nitrate of soda 
with common salt. I allude to this case in the Annual Report 
mainly for the purpose of directing once more attention to the 
fact that a high-priced article of commerce, lilce nitrate of soda, 
is particularly liable to be adulterated, and for this reason 
ought never to be purchased without a written guarantee of the 
quality of the nitrate, which should contain not less than 94 
to 95 per cent, of pure nitrate of soda, or not more than 5 to 
6 per cent, of impurities. 

During the last twelve months a larger number of samples of 
Peruvian guano than in any previous year were sent to me for 
analysis by members of the Royal Agricultural Society. Peru- 
vian guano is now shipped from the deposits in the south of 
Peru, and the quality of these deposits, as is well known to 
commercial men, varies greatly. Whilst some of the samples 
sent to my laboratory yielded from 9 to 10 per cent, of ammonia, 
others contained only from 3 to 4 per cent. 

As a rule, the samples poor in ammonia I found richer in 
phosphates than guanos containing a high percentage of am- 
monia. It is scarcely necessary for me to state that the com- 
mercial value of Peruvian guano is more largely affected by its 
percentage of nitrogen than by that of the phosphates or any 
other constituent. 

Peruvian guanos comparatively poor in ammonia and rich in 
phosphates may be used with advantage as manures for root- 
crops, or for hops, provided such guanos are sold at a price cor- 
responding with the market-value at which guano-phosphates 
and ammonia can be bought. Under the present conditions of 
the guano-trade, intending purchasers of Peruvian guano are 
strongly advised not to be satisfied with the assurance readily 
enough given by dealers that the guano is genuine as imported, 
for a good deal of guano, though genuine, is of an inferior 
quality, and, in some cases, not worth more than one-half or 
two-thirds of the price at whiich the best qualities are sold. The 
proper course for agriculturists to pursue with reference to 
guano transactions is to buy guano only upon the strength of an 
analysis representing the quality of the sample which is offered 
for sale. On delivery of the bulk, about 10 lbs. should be taken 
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from a dozen bags, well mixed together, and the whole passed 
through a sieve. Of this well-mixed average sample about 
^ lb., which is amply sufficient for analysis, should be sent to a 
competent analytical chemist, whose certificate will show at once 
whether the bulk on delivery agrees fairly with the quality as 
represented by the analysis which every dealer in guano ought 
to be able to produce. 

Phosphatic^ guanos seldom find their way into the hands of 
agriculturists, as they are greatly in demand by manufacturers 
of artificial manures, who find them peculiarly well adapted for 
the production of concentrated superphosphates and similar 
manures. 

One of the most recent importations of an exc^lent phos- 
phatic guano is that from Lacepede Island, a small gnano island . 
in the South Pacific. 


The following partial analyses repr^sis^iEt the composition of 
four cargoes of Lacepede guano 


' ' ' 

Ho.l. 

, 

Ko. 2, 

So. 3. 

n 


and organic matter •« * .. •, 

Xiime .. .. .* .. .. .. .. .. 

Magnesia, oxide of iron, and alumina \ 

carbonic acid» &c. / 

Insoluble siliceoxis matter 

16-32 

35-88 

42-22 

4-23 

1-35 

19-01 

34'»04 

40-71 

4-49 

1-75 

21-15 

33*16 

40-29 

4*39 

1-01 

19-85 

33-87 

40-85 

4-41 

1-02 


loo- 00 

100-00 

100-00 

100-00 

* Bqnal to tribasio pbospbate of lime 

78-33 

74-31 

72-39 

. 72-94 


‘ Lacepede guano, it will be seen, is rich in phosphate of lime, 
and closely resembles in its general character Malden Island 
guand. 

It appears in the shape of a light-brown powder, which, on 
exposure to a strong heat in a platinum capsule, leaves a 
p^fectly white ash. 

The hrown colour is due to organic matter, varying to some 
extent in different samples. In virtue of the organic matter, 
La^pi^e guano contains a small proportion of nitrogen, but no 
^^|r^able quantity of readjr-formed ammonia. 

analysis",’ shows the detailed - composition 
' 'iLaicepede guano which' ' hasH'/been 
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Retailed Composition of Lacepede Guano, 


Moisture .. .. 7*80 

’•‘Organic matter 11 • 38 

tPhosphorio acid 34*62 

Lime .. 40*70 

Oxide of iron .. *39 

Alumina .. .. *74 

Magnesia .. 1*26 

Carbonic acid *79 

Sulphuric acid .. •• *88 

Alkalies and loss in analysis * 50 

Insoluble siliceous matter .. .. .. *94 


100*00 


* Containing nitrogen .. .. *63 

Equal to ammonia *76 

f Equal to tribasio phosphate of lime .. .. 75*58 


Diaring the last twelve months a good deal of fish-gnano, or 
dried fish, has been sent to England from America. Fish-guano, 
if dry and powdeay, is an excellent concentrated fertiliser, ap- 
proaching Peruvian guano in character. 

The following analyses illustrate ite variation in the 
sition of dried fish, or fish-guano 


CoMPOsiTioi^ of Dried Fish (Fish-Guako). 



No, 1. 

Ho. 2. 

No. 3. 

No, 4:, 

Ho. 5. 

Moisture 

“^Orgauio matter .. 

tPhosphoric acid 

Lime 

Magnesia, carbonic acid, &c , .. 
Sand .. .• .. .. .. 

8*68 

74*85 

6*63 

6-63 

2*80 

•41 

25-98 

59*87 

5-22 

5*29 

3*49 

•15 

6-88 

57*35 

14*42 

17*67 

3*49 

•19 

22*15 

62*12 

6*76 

6*82 

1*81 

•34 

13*64 
70*86 
6*58 
. 6*96 
1-65 
-31 


100*00 

100*00 

100-00 

100:00 

100*00 

* Cbnisaining nitrogen 

Equ^ to ammonia .. 
t Equal to tnba^c phos-1 
phateoflime 

11*69 

14*19 

14*47 

9*21 

11-18 

11*39 

8*52 

10-34 

31*48 

7-42 

9-01 

14-76 

8-03 

9*75 

14*36 


Dried fish, it will be seen by the preceding analyses, is a 
valuable fertiliser, and a very different material from much of 
the stuff which in England is sold to farmers under the name of 
fish-manure, at a low price varying from 2L 2s, to 4L 4s. a ton. 
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The analyses which I have made of samples of such fish-manures, 
during the last twelve months, confirm my previous experience 
that these and similar refuse-manures, which are sold at from 2Z. to 
4:Z. a ton, contain much water and valueless earthy matter, and are 
seldom worth more than half the price at which they are sold to 
small farmers, who, misled by the strong smell of rotten fish, 
and tempted by the low price at which these manures are offered 
for sale, are apt to pay far more for them than they are worth. 

Wheat and other cereal grains, as is well known, are often 
steeped in a solution of sulphate of copper, with a view to the 
prevention of smut in the grain. Salt and lime sometimes are 
used for the same purpose, and occasionally coal-tar and prepa- 
rations containing crude carbolic acid are employed for dressing 
seed-com. If proper care be taken to «guard against accidents, 
which may occur when wheat steeped in a solution of blue 
vitriol is left loose about the premises and accessible to fowls, 
no objection can be taken to the use of this salt as an efficient 
means of protecting wheat against smut ; still there is some risk 
that the wheat impr^nated with the poisonous copper-salt may 
be pif^ed up by birds, and do mischief ; and as coal-tar, or coal- 
answer equally well the purpose for which sul- 
of copper is used, and at the same time, by its peculiar smell, 
rooks smd other birds from eating the seed-corn, I would 
’ iiWominend comparative trials to be made with wheat dressed with 
blue vitriol and with coal-tar, or, better still, coal-tar oil. Occa- 
sionally, seed-wheat is dressed with white arsenic, or compounds 
containing arsenic. These poisonous preparations are highly 
objectionable, and should not be allowed to be sold openly as 
wheat-dressings, on account of the risk of accidents in mani- 
pulating wheat with arsenical preparations, and the abuse which 
' may be made of poisoned wheat. A short time ago I had occasion 
to analyse a sample of a preparation which is largely advertised 
as a dressing for seed-wheat, and found it mainly a mixture of 
powdered blue vitriol (sulphate of copper), green vitriol (sul- 
phate of iron), and white arsenic coloured by Armenian bole. 
The peculiar smell of the preparation was due to a little crude 
carbolic acid or light tar-oil, which appears to have been added 
tif it. This preparation, I was informed, was employed for 
dossing seed-com by the tenant of a member of the Royal 
Agricultural Society, who had the misfortune to find a number 
of dead partridges on his estate, which were supposed to haver 
feen poisoned by the arsenical compound. The examination 
s^ ^me Steed-wheat which was found in the field where the dead 
picked up, however, revealed neither copper 
ic 5 ignid the analysis of grains of wheat taken from the 
ef ^ d^d i^rtridge likewise indicated neither copper nor 
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arsenic. It was thus evident that the partridges had not been 
killed by the arsenical wheat'-dressing, and, on further examina- 
tion, I was able to show that both the wheat found in the field 
and the contents of the crop of the dead partridge contained 
appreciable quantities of bichloride of mercury, or corrosive 
sublimate. I am not aware that corrosive sublimate or other 
mercurial poisons have ever been employed for dressing wheat 
for the purpose of preventing smut, and it appears to me 
probable that the wheat poisoned by corrosive sublimate had 
been laid about the field with the intention of destroying the 
game. 

My attention was directed last September to a curious sub- 
stance which made its appearance on the grass in a field of 
rough pasture, in the occupation of Mr. H. B. Riddell, White- 
field House, Rothbury, Morpeth, who wrote to me on the 29th 
of September, 1877 : — 

Sir, — send by this day’s post two boxes containing specimens of a 
substance which has made its appearance in a field of rough pasture near this 
house. I observed it at the same place last year, but have never seen any- 
thing like it elsewhere ; and, though I have pointed it out to many persons, I 
have not met any one who had seen it before. I have thought, therefore, that 
it might be of interest to you. The substance first makes its appearance as a 
viscous froth, not unlike a mass of ‘ cuckoo-spit it gradually solidifies, and 
becomes what is sent in the card-box, and after a few days dries into the 
crystalline powder, a considerable quantity of which is in the wooden box. I 
have not analysed the crystals ; hut it has struck me that, as the field was 
two years ago somewhat heavily manured with nitrate of soda and superphos- 
phate of lime, the crystals .might be derived from the manure. 

^ “ Yours tndy. 

“ H. B. Biddbll* 

Dr. Yoelcker^'* 

The examination of the white powder, to which reference is 
made in Mr. RiddelFs letter, showed that, in addition to some 
gum and sugar, the bulk of the substance consisted almost 
entirely of carbonate of lime, with merely faint traces of phos- 
phoric acid, and contained no nitrate of soda whatever. 

On further inquiry, I learned from Mr. Riddell that the field 
in which the white substance appeared is poor partially-drained 
pasture on the north flank of the Simonside Hills. It rests on 
the ironstone of the coal measures, not on limestone ; • but 
dykes of limestone cross the sandstone, and the springs are 
strongly impregnated with lime, chiefly as carbonate. 

The spot where the substance in question appeared is not 
thoroughly drained, though the surface is dry. It first seemed 
to grow on the grass as a glutinous foam, and gradually dried 
to a crystalline powder. The field has not been lately dressed 
with chalk or lime. 




The fiisi Ten of Ssp^dments were conducted under the direction of Dr, Angi^ns Voelcker, F.B.S. 
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In conclusion, I have to report that for the last three years 
Mr. Charles L. Curtis, Deanyers-Farringdon, Alton, Hants, has 
kindly carried out, under my direction, some field-experiments 
on permanent pasture, and has favoured me with the results of 
the experiments, which perhaps may he of sufficient interest to 
warrant their publication in full in the ^ Journal ^ of the 
Society (see table, p. 254). 

Analyses made for Members of the JEtoyal Agi'icultural Society from 
December 187 6 to December 1877. 

Superphosphates, dissolved hones, and compound) -.n;? 


artificial manures .. .. .. f 

Bone-dust - 48 

Gruanos 45 

Nitrate of soda .. 45 

Sulphate of ammonia 8 

Potash-salts 7 

* Kefuse manures .. .. .. 22 

Sewage manures .. 9 

Limestones, marls, and other minerals .. .. .. 18 

Soils 26 

Waters 46 

Oilcakes 136 

Feeding meals 19 

Milk 1 

vegetable productions * 12 

Examinations for poison 5 


■ 642 

XII. — Quarterly Reports of the Chemical CommiUee. 
Deoembbb, 1877.. 

1. A sample of linseed-cake of a lot of 10 tons bought in 
October, by Mr. Wm. Holland, Market Deeping, at lOi lls*. Sc?., 
on analysis yielded the following results : — 


Moisture .. .. 9*75 

Oil ‘ 11*15 

* Albuminous compounds (flesh-forming matters) . . 23 94 

Mucilage, starch, and. digestible "fibre .. .. .. 33*22 

Woody fibre (cellulose) .. .. .. ... .. .. 13*90 

tMIneml matter (^h) .. .. .. .. .. 8*04 

100*00 

* Oontaining nitrogen .. .. .* .. .. 3*83 

t Including ^nd .. .. .. .. 3*85 


This analysis shows that the cake was rather deficient in albu- 
minous compounds, and contained 3-|- per cent, of sand. The 
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microscopical examination proved that the cake was made from 
badlj screened linseed, and contained an undue proportion of 
sand, in addition to a number of small weed-seeds, which ought 
to have been removed by screening from the seed before it was 
pressed into pure linseed-cake* 

The cake was bought and invoiced as pure linseed-cake (with 
warranty). 

The dealers when ordering it of its presumed makers (and 
who had advertised it as pure linseed-cake of their own brand, 
and presumably, therefore, as of their own make, with warranty), 
•expressly told the latter not to send it unless they were quite 
sure it would bear the test of Dr. Voelcker’s analysis and, on 
being informed by their customer of the result of that analysis, 
immediately sent him cake of other make in exchange, which 
did stand that test. 

The presumed makers, on complaint from the dealers, bound 
as they were by their own warranty to the latter, could not do 
otherwise than take back the cake, though they said they knew 
it was pure and unadulterated, and should not have been lij ely 
to have sent it in face of the dealer’s specific order had it 1 een 
otherwise. At the same time, however, as they admitted th t it 
was not made at their own mill, how they could possibly 
it was pure it is difficult to understand. ’ 

Dealers acting carefully and honestly by their customers, as* 
these did, would not care to have, their names mixed up in a 
case of this kind, and on this account the names of both dealers 
and makers are purposely omitted. 

The case, however, shows the necessity of buying with war- 
ranty, and particularly testing by analysis (the warranty in this 
case protected the innocent dealer as well as his customer), and 
of getting supplies from the actual makers. 

2. Another sample of cake bought as pure linseed-cake at 
lOZ. hs. (for a large lot in summer to be delivered in October), 
was sent by Mr. Fred. Lister, Babworth, Retford, Notts, and on 
analysis was found to have the following composition : — 


Moisture ,, 11*32 

Oil 11-70 

Ibuminous compounds (flesh-forming matters) . . 28 * 83 

Mucilage, starch, and digestible fibre .. .. ,, 31*10 

Woody fibre (cellulose) .. .. .. 8*4:0 

fMmeral matter (ash) 8*85 


100*00 


^ Oontainmg nitrogeu .. .. .. 4*58 

t Including sand .. .. .. .. .. .* 3-55 
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Like the preceding cakes, it was made from unscreened linseed, 
containing, besides sand, numerous small weed-seeds, and was 
not a pure linseed-cake. 

No further information was obtained in answer to the usual 
inquiries. 

^ 3. A sample, bought as nitrate of soda by a Member of the 
Royal Agricultural Society, was found on examination to con- 
tain only *003 per cent, of nitric acid. It thus contained merely 
faint traces of nitrate of soda, and on further analysis was found 
to be a mixture of chloride of sodium (common salt) and sul- 
phate of soda (Glauber salt). 

This so-called nitrate of soda having been bought at a low 
price without a guarantee, the purchaser did. not feel justified in 
furnishing the vendor’s name and address. 

4. The following is an analysis of a sample of a manure, a 
cwt. of which ihad been sent for trial to Mr. George Neve, 
Sissinghurst, Staplehurst, Kent. The manure was sold at 12Z. 
a ton, but without any guaranteed analysis : — 


Moisture .. .. 11*12 

Organic matter 12*74 

Bone-phosplaate of lime 37*17 

Sulphate of lime .. .. 10*05 

Crystallised sulphate of iron (green vitriol) .. .. 2*78 

Basic sulphate of iron, containing 7*28 of sul- 

phnric acid .. 25*49 

Insoluble siliceous matter *65 


100*00 

This manure, it will be seen, contained in round numbers 
37 per cent, of phosphate of lime, some sulphate of lime, and a 
considerable proportion of sulphate of iron. It contained no 
appreciable quantity of ammonia, and appeared to be^ mainly 
a mixture of animal charcoal and sulphate of iron. Such a 
mature can be produced at less than half the price at which 
the sample of manure sent by Mr. Neve was sold. 


March, 1878. 

1. A sample of cake, sold as the best Pure Linseed-cake 
than can be made,’’ was sent to me for analysis and opinion on 
the 15th of January, 1878, by Mr. Martin Pate, Ely, Cam- 
bridgeshire, and was found to hare the following composition : — 
Toil. XIT. — S. S. S 



258 Quarterly Reports of the Chemical Committee, 


Moisture .. .. .. — .. 9*94 

Oil 10*25 

*AlbiimiDOus compounds 26*56 

Mucilage, starch, and digestible fibre 37*14 

Woody fibre (cellulose) ** 9*70 

Min eral matter (ash ) 6*41 

100*00 

* Containing nitrogen •. .. .. .. 4*25 


The cake was poor in oil, and had been made from anything 
but clean linseed, for it was contaminated with buck -wheat, 
broken corn, and small weed-seeds. In this and the two follow- 
ing cases no further information could be obtained in answer to 
the usual inquiries respecting the sellers of the cakes, &c. 

2. Mr. E. C. Clarke, Manor Farm, Haddenham, Thame, 
Oxon, sent a sample of linseed-cake for an opinion as to its 
genuineness. The examination showed that it was not a genuine 
linseed-cake, but an adulterated or inferior compound linseed- 
cake, containing amongst other ingredients, in addition to 
linseed, cotton-cake and locust bean-meal. 

3. A sample of oil-cake was sent by Mr. Josh. Mackinder, 
Peterborough, who specially requested me to test it for the pre- 
sence of rape or other seeds. 

The cake, which was branded Pure, had the following 

composition : — 


Moisture 8*01 

Oil 11-15 

*AlbumiEou3 couji^uimtls .. .. .. .. .. .. 24*44 

Mucilage, starch, and digestible fibre 37*62 

Woody fibre (cellulose) .. .. 11*03 

tMineral matter (asb) .. .. .. .. .. ,, 7*85 

100*00 

Containing nitrogen .. * 3*91 

t Including sand 2*80 


This cake was made from dirty linseed, containing, in addition 
to nearly 3 per cent, of sand, rape, wild mustard, polygonum, 
and numerous other small weed-seeds, which usually occur in 
badly screened linseed. Moreover, it was an old stale cake, 
slightly mouldy at the edges, and had a , disagreeable rancid 
smell like old oil paint, and certainly was not a cake which 
should have been sold as pure linseed-cake and branded <£> 
Pure, 

4. In the last Quarterly Report reference was made to a 
^sample of linseed-cake, sent by Mr. Lister, Upper Morton 
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Grange, Retford, which was sold as pure, and found hy me to 
be an inferior linseed-cake, made from badly screened linseed. 

A letter has since been received from Mr. Lister, who informs 
me that the matter has been settled, he having obtained a 
reduction in the price nearly to what I stated should be made by 
the dealer — a reduction, Mr. Lister says, he should not have 
received had it not been for my analysis and report. 

5. I have also to direct attention to the occurrence of castor- 
oil beans, which I detected by the microscope, in a sample of 
a compound feeding-cake that proved injurious to cattle. 

6. The following is an analysis showing the composition of 
a sample of a “ Meat and Bone Manure,” sent by Mr. Clement 
Baguley, The Oldfields, Pulford, Wrexham : — 


Moistm-e 2G * 17 

’"Organic matter .. .. .. 23*96 

Oxide of iron and alumina 8*73 

Phosphate of lime 

Carbonate of liine .. 5*68 

Alkaline salts and magnesia .. .. .. .. 5*39 

Insoluble siliceous matter (sand) 29*20 

100*00 

* Containing nitrogen .. 1*98 

Equal to ammonia •• «. .. .. •• 2*41 


The manure was thus very wet, and contained 29 per cent, of 
sand, and about 20 per cent, of other mineral matters of no 
intrinsic fertilising value. It yielded only per cent, of 
ammonia, and although sold as a ‘‘ Bone and Meat Manure,” 
did not contain quite 1 per cent, of phosphate of lime. It was 
scarcely worth 2Z. 2s. per ton, Mr. Baguley bought 10 tons, at 
51. IQs. per ton, from the manufacturei*. Not finding the bulk, 
on delivery, equal to the sample by which it was bought, Mr. 
Baguley went to the works, and wrote to me that he was satisfied 
with the appearance of things, and finally arranged to pay 
according to my valuation. Mr. Baguley also put into my 
hands the following letter, which he had received from the 
vendors: — 

Deae SiE,-^Youts of the 8th instant is only to hand this morning. If 
the sample was fairly taken, the manure is certainly not worth what I have 
charged yon for it, 

“ There is no mistake in the article sent that I can find out, and I cannot 
account for its infenority, unless the fact of its being the face of the heap, 
the first sent out, and the long exposure to the atmosphere of the doorway, 
may account for it in some way. 

** Its not having been put through the disintegrator, and through being 

S 2 
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screened) possibly tbe ricbor part and pieces of bone may have been left out, 
naay also have something to do with it. 

“ However^ as the manure as supx>lied is not of the value charged — that is, 
if sample sent to Dr. Yoelcker fairly represents the bulk — and as Dr. V.’s 
valuation is below what I can sell it at to manure-makers, I think the fair 
course for both parties will be for you to return it to me, and to charge me 
with all payments you have made, and I will replace it with some of what I 
am now sending out. 

I shall be glad if you will call upon me next time you are in Liverpool, 
and I will let you see what manure-makers are paying for it, and also let you 
see the article now we have got half-way through it. ■ 

“ Was sample taken from each or only from some of the hags ? 

" Yours truly, . 

“ C. Baguley, Esq., The Oldhelds, Pulford, Wrexham.^’ 

The preceding* letter was accompanied by the following note 
addressed to me : — 


“ The Oldfields, Pulford, Wrexham, 14/3 /7 8. 

Deab Sib, — In answer to your l^t, I heg to enclose filled-up form, likc- 

ji_ own explanation, which 1 am inclined to believe, 

** I had sown the manure before receiving this, on the agreement that he 
returned the deficiency, if any, in value between price paid and your valua- 
tion. He now writes to say that he has forwarded 2 tons blood-manure, 
value per ton, which be thinks will amply repay the deficiency. It is 
possible that I may ask your opinion of that same. 

“I remain, yours respectfully, " 

“ Dr. Yoelcker.** Clement Baguley. 


7. A sample of JSFitrophosphate Manure ” for grass, sent by 
Mr. George Wigham, Laverick Hall, Cramlington, sold at &/. 
a ton, less 12^. for cash, on analysis was found to have .the 
following composition: — . . ^ 


Moisture 17 '20 

^Organic matter .. .. ... 9*15 

Phosphate of lime .. .. .. .. .. .. 1*61 

Oxide of iron and alumina .. .. .. .. 4*66 

Carbonate and sulphate of lime .. 20*49 

Alkaline salts and magnesia .. 2*85 

insoluble siliceous matter (sand) .. .. .. 43*95 


100*00 

* Containing nitrogen .. .. .. .. *49 

Equal to ammonia .. -59 


This manure contained only about 1 J per cent, of phosphate 
of lime, and less ammonia than common farmyard^manure. It 
^contained 44 per cent, of sand, much carbonate of lime and 
'other e^hy matters of no intrinsic fertilising value, aud was 
scaarcely worth as a manure 15s. per ton* 
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Mr. Wigham bought 3 tons, at 97. a ton, from the Ceres 
Nitrophosphate Company, Ceres Works, Stratford, London, E,, 
payment to be made to the order of Mr. Otto Schleicker. 

The Ceres Nitrophosphate Company’s circular embodies a 
printed certificate of analysis by Mr. F. Sutton, analytical and 
consulting chemist to the Norfolk Chamber of Agriculture, 
showing the following composition of the company’s grass- 
manure : — 


Moisture 13 * 

Organic matter 35*10 

Biphosphate of lime 8*70 

Equal to trihasic of phosphate of lime .. .. 13*70 


Insoluble phosphates 3*91 

Sulphate of lime and alkali 13*57 


Nitrogen 2*52 

Equal to ammonia ,3*06 

Equal to sulphate of atnmonia 12*24: 

(Signed) Francis Sutton. 


The manure was obtained through Mr. Joseph Armstrong 
Hhardman, High Horton, Cramlington, a farmer’s son, who, in 
answer to an advertisement in one of the Newcastle papers, was 
appointed agent to the Company a short time ago. 

The invoice ’Was sent to Mr. Wigham direct from the Ceres 
Nitrophosphate Company’s Woyks, Warlow Road, Stratford, E., 
with the following notice. 

Our forwarding clerk omitted to pay the carriage here, and we should 
therefore take it as a favour if you would kindly do so at your end, and 
deduct it from invoice. 

“ Yours truly, 

‘‘ Obbes Nitrophosphate Go., Otto Schleicheb.’’ 


Mr, Wigham had to pay 47. 2s. for carriage, that is, a great 
deal more than the 3 tons of this so-called grass-manure was ’ 
worth. 

8. Another sample of grass-manure, sold at 87, 10s, a ton, by 
the same Ceres Nitrophospate Company, was sent to me b j 
Mr. William Bannister^ farmer, Wesldean, Lewes* 

It had the following composition * 
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Moisture 18 ' 10 

*0rgamc matter 7*15 

Phosphate of lime .. 1*04 

Oxide of iron and alumina .. 4*77 

Carbonate and sulphate of lime .. 24*20 

Alkaline salts and magnesia 2*21 

Insoluble siliceous matter (sand) ^42*53 


100*00 

* Containing nitrogen *44 

Equal to ammonia *53 


A comparison of the composition of the sample sent to me by 
Mr- Wigham with that of the sample sent by Mr- Bannister 
shows that both samples may be considered practically to be the 
same- Like the sample sent by Mr. Wigham, that analysed 
for Mr. Bannister is scarcely worth 15^. per ton. 

Mr. Bannister obtained the manure through the Ceres Nitro- 
phosphate Company’s agents, Messrs. J. and N. C. Bull, New- 
haren, Sussex, who, Mr. Bannister informs me, were only ap- 
pointed a few months ago, and who likewise state that they 
have no liability, not being allowed- to receive payment, and 
whose commission, by their own confession, is IZ. per ton. 

Having had previous transactions with Messrs. Bull, and being 
much pressed for an order, Mr. Bannister at last consented, on 
condition that the manure should be analysed. 

The invoice was set to Mr. Bannister direct from the office 
of the Ceres Nitrophosphate Company, Warlow Koad, Stratford, 
and, curiously enough, with the same intimation which Mr. 
Wigham received, namely ; — 

W. Baijxisteb, 

** Beab Sie, — Our forwarding clerk has omitted to pay the carriage here, 
and we should therelbre be glad if you would kindly do so at your own end, 
aud deduct it from iuvoico- 
' Yours truly, 

“ Ceres Kitrophosphate Co., Otto Schleicher,’’ 


Report of the Consultiny Botanist for 1877. 
By W. Caeeuthees, F.R.S. 

The number of applications by Members of the Society has 
c^n^derablj increased during the past year, having exceeded 

! samples of seed for crops which have passed through my 
^&,^ave been generally satisfactory) and no case has occurred 
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to me this year in which either killed or spurious seeds have 
been foisted upon the purchaser. The samples that I have had 
to condemn have been defective either through the presence of 
worthless or injurious weeds, or through bad or careless harvest- 
ing, so that too large a proportion of unripe grains were col- 
lected, or the grains were injured in threshing or in other and 
subsequent treatment. 

It is satisfactory that, as far as my experience goes, the 
Members of the Society have not been imposed upon by the 
killed and coloured seeds which recent prosecutions have shown 
to be again found in the market. The extent to which killed 
or dead seeds are present in any sample may easily be deter- 
mined by the purchaser, and no farmer should sow low-priced 
seed, or seed in any way suspicious, without experimenting 
himself in germinating a fair sample, or submitting it for exa- 
mination. I believe no danger is to be feared from the- trade 
generally, but unprincipled dealers in large towns are now 
known to systematically increase their pro&s through adulte- 
ration. The worthless article is chiefly imposed on general 
dealers who supply seed but have no practical knowledge of 
this department of their business, and who retail in good faith 
what they have purchased in the lowest market as good seed. 

The reflection in the Annual Report of last year on the 
inferior character of seed supplied to a Member of the Society by 
a Farmers^ Association, led to a remonstrance from a firm sup- 
plying seed to such an Association, which ! placed before the 
Committee, and which, in their opinion, fully justified the con- 
demnation which was printed in the Report. 

In the course of the year the Committee resolved to make 
arrangements for supplying information as to the insect dangers 
of the farm. This was intimated to the Members of the Societj-. 
The great alarm caused by the threatened appearance of the 
Colorado Beetle directed much attention to insects which ap- 
peared among the crops ; and every strange or unknown insect 
was too often supposed to be a stage of the life of the dreaded 
Beetle, The Society, by the distribution of coloured illustra- 
tions of the Beetle amongst all its Members, supplied them with 
the means of recognising it in any of its forms. But, happily, 
no authenticated case has yet been reported of its appearance in 
Britain, except as specimens supplied to naturalists for scientific 
purposes. Eight applications have been made to me in the course 
of 1877 in regard to insects, and the Members have received 
satisfactory information from the experienced entomologist who 
has undertaken to answer these inquiries. The insects sent were 
well known, and, with one exception, were innocent creatures. 
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ADDITIONS TO THE LIBRARY IN 1877. 

I.— FEEIODIOALS PEESENTEB TO THE SOCIETY'S 
. LIBRABY. 

Fresented hy the res;pective Societies and Editors, 


A. — Eitglish, Aimerigaist, ajtd Colontial Periodicals. 


Agricultural G-azette. Hos. 167-209. 1877. 

— Students’ Gazette. Yoh 11. . 

American Agriculturist. Yol. XXXYI. 1877. 

Athenaaum (Journal). Kos. 2566-2618. 1877. 

Batli and West of England Society, Journal of the. Yol. IX. 1877. 

Bell’s Weekly Messenger. 1877. 

Bristol Mercury. Yol. LXXXYHL 1877. 

Bussey Institution, Bulletin of the. Parts I.-II. 1877. 

Chamber of Agriculture Journal. YoL XYIL 1877. I 

Coates’s Herd Book. Yol. XXIII. 1877. ^ 

Country. 1877. 

Country Gentleman’s Magazine. Yol. XIY, 1877. f 

Economist. Tol. XXXY. 1877. / 

Essex Standard, Yol. XLYU. 1877. 

Farmer. Yols. XXYIII. and XXIX 1877. ; 

Farmer’s Herald. Yol. XXY. 1877. ^ 

Field. Yols. XJTYIII. and XLIX. 1877. ^ 

Geological Society, Journal of the. Yol. XXXIIL 1877. 

Highland and Agricultural Society of Scotland, Transactions of the. Yol. IX. \ \ 

1877, \ ' 


Indian Agriculturist- Yol. IT, Xos. 7-12. 1877. 

Institution of Civil Engineers, Proceedings of the. Yols. XLYII.-L. Parts 
L-IY, 1876-77. 

Institution of Mechanical Engineers, Proceedings of the. 1877. "L 

^ of Surveyors, Transactions of the. Yol. IX. 1877. 

Investor’s Monthly Manual. Yol. YII. 1877. 

Irish. Farmer’s Gazette. Yol. XXXYL 1877. 

Kansas, Fifth Annual Report of the Legislature of. 1876. 

Live-stock Journal. Yols. Y. and YX 1877. 

Madras Presidency, Annual Report of the Superintendent of Government 
Farms. 1876. 

Maine Board of Agriculture. Twenty-first Annual Report of the Secretary 
1876. 

Mark Lane Express and Agricultural Journal. Yol. XLYI. 1877, 

Midland Counties’ Herald- Yoh XLL 1877. 

Hature. Yols. XY. and XYL 1877. 

Keilgherry X%ferict, Report pa the Agricultural Condition of the, 1876. 

CJourant, 1877, \ 

Hew HaTen. American Journal of Science and Arts. 1877, 

Hew Wales, jdumed of the Agricultuml Society of. Part I. 1877. 
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Korth British Agriculttixist, . YoL XXIX> 1877. 

Ohio. Thirtieth Antm al Beporfc of the State Board of Agriculture for the 
year 1875. 

Ontario, Anmnai Beport of the Commissioner of Agriculture and Arte. 1876. 
Quebec, province of. Eeport of the Commissioner of .Agriculture and Public 
. Works. 1866-7. 

Eoyal Asiatic Society, Journal of the Bomhay Branch. Kos. 34:-34 a. 1876-7. 

Journal of the. Yol. IX. 1877. 

Boyal Geographical Society, Journal of the. . Yol. XLYL 1877. 

— , Proceedings of the. YoLXXL 1877. 

Royal United Service Institudon, Journal of the. Yol. XX. 1877. 
Smithsonian Institutioiu Annual Beport of the Board of Begents. T875— 6. 

Gontrihutions to Klnowledge. Yol. XXII. 1877. 

Society of Arts, Journal of the. Yol. XXY. 1877. 

Statistical Society, Journal of the. Yol. XL. Parts I.-IY, 1877. 
Yeterinarian, Tha Yol. L. 1877. 

Yeterinary Obstetrics, A Text-hook oL Parts 1—11. 

Washington. Report of the Commissioner of Agriculture. 1875-6. 

B. — FoREiaN Periodicals. 

Berlin. Landwirthschaftliche Jahrbiicher. Band YL, Hefte 1-6; and two 
Supplements. 1877. 

Buenos Aires- ASales de la Sodedad rural Argentina. Yol, X. 1876- 
Gorizia. Sooietk Agraria. Atti e Memorie. Anno XYI. jSTuova Serle. 
YoLU. Hos.1-3. 1877. 

Heidelberg. Haturhistorisch-medicinischen Yerein. Yerhandlungen. Xeue 
folge. 2®’" Band. Heft 1. 1877*. 

Lima. Revista de Agricultura. 1875-6* 

Meaux. SoGi4t4 d’ Agriculture, Sciences, et Arts. Compte rendu de la 
Stance 4 Bentilly. 1876. , 

Montevideo. Boletin Ofioial de la Comision central de Agricultoa de la 
B^pubhca oriental del Uruguay. 1877. 

Munich. Landwirthschaftliche Yerein in Bayern. ZeitschrMt. 66’*' Jahr- 
gang. 1876. 

Paris. Annales Agronomiques. Tome troisi^me. Paso. 1-4. 1877. 

Journal d’ Agriculture pratique. Yols. I. and II* 1877* 

— * Journal de lAgriowlture. Yols. I.— lY* 1877* . 

Soci^td des Agrioulteurs de Prance, Bulletin mensuel* 6*“® annde. 
YoL IX. 1877. . 

.. Compte rendu des Travaux. 

Anm^re de 1877. 

Bio de Janeiro. Arbhivos do Museo Haeional* YoL I* 1876, 


II.— BOOKS PBESEHTIID TO THE momTTS LIBEAEY* 

Mames Donors 

Al. mB OcanKtAL Books PAacPHLsrs* 

DcMins^ Olmrhs Mdwin^ life of Henry Collins. 1877* ^ 

Geotye, Yeterinary Ol^ftefcrics, 1877. 

Goodlet^ W^usm. Bemarks on the Duke of Argyll’s Essay on the Com- 
mercial Principles applicable to Contracts for the Hire of Land. 1877. 

' YOIi. XLY. — S. S. T 
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Lawes^ J. and Gilbert^ L JK, On tke Formation of Fat 

in the Animal Body. 

Loan OoUeciion of Scientific Apparatos at Sontli Kensington, Catalogue of. 
1877. Presented by ike Science and Art De^partment, ^ 

(7. Bn An Essay on Kew South Wales. 1877. 

Boyal College of Teterinary Surgeons, Charter and Bye Laws of the. 1877. 
Fresenied by the Gouncil of the CoUege. 

Science Conferences at South Kensington. 2 vols, 1876. Fresmted by the 
Science and Art D^artment. 

WUsony Ft, Andrew. On the Colorado Potato Beetle. 1877. 

Yon MuelleTy Baron, Select Plants eHgihle for Industrial Culture in Yictoria. 
1877. 


B. Forekjk Booes and Pamphlets. 

Anon. Aarsheretning angaaende de offentlige Poranstaltninger til Land- 
brugets Fremme i Aaret, 1875. Christiania, 1876. Fresented by the 
UnivereUy Qhristiania, 

— . Abhac&lungen zur Geologisohen Specialkarte von Preussen. Berlinj 
1877. , 

— l^retning den Hoiere Landbru^sskole i Aas, July 1874-5. Chris- 
tiania, 1876. Fresented by the University of Christiania, 

- Oensimento generale. dei Gavalli e dei . Mnli. Two vols. Eoma, 

1876. Frea&tded by the Itcdian Minister qf Agriculture, * 

— Compte rsendu du Oongt^ International Agricole k Bordeaux. 1876. 

Fresented by the Commi^ee of the Congress, 

— , Congress© Generale degli Agriooltori Italiani. May 1875. Milan, 

1877. Fresented by the Committee, 

. Nederiandsch Bundvee-Stamhoek, 1876. Edited by P, F, L, Woddeck, 

Schiedam, 1877- 

Kotirie e Studi suE’ Agricoltura, 1876. Eoma, 1877, Fresented by 

the Italian Minister of AgricidtuTe, 

— . Eelazlone intomo alle Coudizione delP Agricoltura nel quiuduennio, 
1870-4, VoL III. Borne, 1877. Fresented by the Itodicm Minister of 
Agriculture, . ~ 

Behm&ty B, Das Laudwirthschaftliche Pramurungswesen von Thieren. und 
Maschinen. Berlin, 1877. 

Borti&py F, M4thode nouvelle pour la Culture de la Pomme de Terre, 
BruxeEes, 1877. 

— Papier d’Auhier de Tremble. Bruxelles, 1877. 

Janke^ Dr, E, Das Fruchtrecht des Besitzers. Berlin, 1862, 

Die Directe Besteurui^ des Spiritus, Berlin, 1869. 

-. Die Grundsatze der Schafzuchtung. Berlin, 1867. 

i- — Die Modeme Fleisohsohafzuoht, Prag, 1875. 

Ein Porstbesuch in Tetschen. Prag, 1877. 

MMtie^W,r Die Lupine als Feldfrudit. Berlin, 1877. 

O, AiiMtung zum Betriebe der Milchwirthschaft. Danzig, 1877. 

^ A Kothamsted. Trente ann^ d’exp4riaiees Amcoles de ivp^- 

-PAris, 1877. ' ■ ’ ^ 

M 0, '"Die Pfiaazenwelt Korwe^ns.' ^ 1877,; ■' 
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£1 (one pound sterling) 

1 sMlling (one-twentieth of a pound) 
1 penny (one-twelfth of a shilling) .. 

£1 per acre 

1 shilling per acre 

1 acre 

1 rood (one-fourth of an acre) .. 

1 perch, or pole, or rod (one-fortieth 

of a rood) 

1 quarter .. 

1 bushel (one-eighth of a quarter) .. 
1 peck (one-fourth of a bushel) 


1 quarter per acre 

1 bushel per acre 

1 lb. avoirdupois 

1 cwt. avoirdupois 

lib. per acre 

1 imperial stone (14 lbs.) .. .. 

1 Smithfield stone (8 lbs.), used only 

for dead meat 

1 tod (28 lbs.) of wool 


i 

} 


= (about) 25 francs. 

= (about) 1 franc 25 centimes. 
= (about) 10 centimes. 

= (about) 62 fr. 60 c. per 
hectare, 

= (about) 3 fr. 12^ c. per 
hectare. 

= (about) • 4 hectare. 

= (about) * 1 hectare- 

= (about) *026 hectare. 

= (about) 2*88 hectolitre, 

= (about) *36 hectolitre. 
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hectare. 

(about) • 46 kilo, 

= (about) 51 kilos. 

= (about) 1 ’ 12 kilo per hectare. 
= (about) 6“3 kilos. 

= (about) 3 '6 kilos. 

= (about) 12*75 kilos. 



EDITOB’S PREFACE. 


The contents of this volume are confined as much as possible 
to the Agriculture of England and Wales ; but the first article 
gives a General View of the Agriculture of the three kingdoms 
which constitute Great Britain and Ireland, and in the articles 
upon Land Law and Taxation it has been impossible to separate 
entirely the English from the Scotch and Irish branches of the 
subject. It has also been difficult to draw rigid lines of demar- 
cation between the subjects assigned to the different authors, but 
care has been taken to prevent avoidable repetition. 

Several causes have combined to give English Agriculture a 
diversified character. Th^ varied character of the soils of the 
country, the inequalities in the climate of different districts, 
and the situation of farms in relation to the large towns, are 
all potent causes of differences in farm-management. Again, 
under the influences of Free-trade, an insular position, and a 
dense population chieflj’^ engaged in manufactures and com- 
merce, England has become a vast warehouse and mart for 
the agricultural products of the civilised world. Further, social 
and political considerations, and the natural love of a country 
life, which is one of the characteristics of the English people, 
have led capitalists to purchase land at a price which yields a 
smaller immediate interest for money than any other form of 
investment, while they induce the tenant-farmer to be satisfied 
with a less, and more uncertain, rate of profit from his annual 
operations, than is expected by tbe merchant, who turns his 
capital over several times in the year, and thus has many chances 
of neutralising an isolated loss. 

It will be easily understood that the numerous phases of 
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Eng-Iish Agriculture, tlie causes of which have just been 
indicated, may be differently regarded and interpreted by 
different minds ; and it must therefore be distinctly stated that, 
although this volume has been prepared under the direction of 
the Council of the Royal Agricultural Society of England, the 
authors of the several articles are alone responsible for the 
statements of fact and opinion contained in their respective 
contributions. 


H. M. JENKINS. 
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INTEODUCTIOK 

The object of this book is to describe the present state of General coa- 
agriculture in the British Islands, for the information of the this 

Agricultural Congress which will be held during the period^ of 
the International Exhibition at Paris, and in which the agricul- ^ 

ture of the United Kingdom will be practically illustrated by 
live-stock, machinery, implements, and agricultural productL 
It begins with a description of the annual supplies required for 
the food and woollen clothing of the population, and of the ^ 

sources whence these are derived, and the proportion in which 
they are the produce of home and foreign growth. A narrative 
is then given of any considerable changes which have occurred 
in the objects and processes of agriculture in recent times, and # 
of the value of the improvements which have been made. The 4 

vast increase in agricultural wealth arising from the demands of 
a prosperous people will be noticed, and the influence which 
has thus been exercised on the modes of husbandry. The great 
business which has arisen in the importation and manufacture 
of manures and of cattle-food will be referred to. A sketch 
will be given of the extent and agricultural resources of the 
country, of its climate and soil, and the peculiarities of manage- 
ment arising therefrom, and of the different classes employed 
in its agriculture and their influence upon, and relation to each 
other, 'fhe leading features of the agricultural management of 
the three nations which compose the British people will be 
described, and the general results of their system. Reference 
will also be made to the public institutions connected with 
agriculture, the revenues arising from land devoted to charitable, 
educational, and religious objects, and their management, and 
the slight direct connection of Government with the land, and * 

its general freedom from State control. Farm capital, with the 
price and rent of land and the wages of labour, and the general 
condition and educational arrangement of the agricultural popu- 
lation, with the financial system and legislation as affecting . 
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agriculture, will be treated in greater detail. The practice of 
agriculture, the characteristic crops and breeds of cattle and 
their management, and the MStem of cultivation, will be de- 
scribed, and the aids which dwtuistry and mechanics in recent 
times have afforded to the cultivation of the soil and the rearing 
and feeding of live-stock. 


CHAPTER I. 
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Home akd Foreign Supply of Food. 

One of the most important functions of Government is to 
take care that there shall be no hindrance to the people sup- 
plying themselves with food and clothing, which are the first 
necessaries of life. And as these are, in one form or another, 
anitoal products of the earth, dependent for their abundance on 
the skill, capital and labour employed in its cultivation, much of ^ 
the safety and welfare of a country arises from the condition of its 
agriculture. That of England has attained an exceptionally high 
productiveness* The best of our land has long been occupied, 
and, though there is yet much of the inferior class that admits of 
improvement, it has become our interest as a nation to look 
also for further supplies from the broader and richer lands of 
other countries, which, to their advantage and ours, the beneficent 
principle of Free-trade has placed within our reach. 

The progressive increase of foreign supplies during the past 
twenty years is marvellous, the value of foreign cereal and 
animal food imported having risen from 35,O0O,O00Z, in 1857, 
to 110,000,0007. in 1876. The greatest proportional increase 
has been in the importation of animal food : living animals, fresh 
and salted meat, fish, poultry, eggs, butter and cheese, which 
in that period has risen from an annual value of seven to thirty- 
six millions sterling. More than half the farinaceous articles 
imported, other than wheat, are used in the production of beer 
and spirits. 

The imports of animal food during the first fourteen years of 
free-trade were comparatively small, the difference of price here 
and in foreign countries not then affording a margin sufficiently 
encouraging to justify costly arrangements of transit. But as 
the price of meat in this country moved steadily up, rising in a , 
few years from fivepence to sevenpence, riinepence, and even 
a shilling a pound, enterprise with skill and capital were called 
into rapid action to meet the growing demand. It bec^e 
clear that an article so valuable could cover the cost of 
hr longer distances than corn; a pound-weight 
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being many timWs more valuable than .a pound of coini. All 
kinds of salted meat were expected, and came ; but fresh meat f 
(except as live animals), from. As perishable nature, was not 
anticipated in any considerable^uantity. The cost of trans- 
porting live animals from any great distance must obviously 
present a very important difficulty. And a further and most 
serious objection arose, in regard to those from nearer European 

f orts, in the risk of such live animals bringing with them across 
le seas the contagion of cattle-plague, or other pests, dangerous 
to the live-stock of this country. All this could be avoided by Fresh meat 
the importation of fresh meat, and a plan with this object, re- 
cently adopted by an American company, has been attended rapid^xTse^of 
with a large measure of success' The steam-ships in which the price iu 
meat is carried have chambers fitted in such a manner that the 
meat can be kept fresh during the voyage by currents of air cooled 
by ice. During the last winter and spring large shipments 
1 ^ have thus been successfully made, and most of them have aitilred 
in good condition. Should this plan prove, on the whole, safe 
and successful, we shall have the vast prairies of America added 
to our own pastures as new sources of supply. This will be a 
great benefit to the consumers of meat in this country, but 
probably more by preventing a further rapid rise in the price * , ♦ 

of meat than by effecting a reduction upon it. The American 
people are themselves much greater consumers of meat, naan for 
man, than the English, and when prosperity returns to that 
country their home consumption will increase, and the surplus 
for exportation be diminished. Moreover, the English market 
will take only the best quality. Under any circumstances the 
English producer has the advantage of at least a penny a pound 
in the cost and risk of transport, against his Transatlantic com- 
petitor, — an advantage equal to U. on an average qx. Of this 
natural advantage nothing can deprive him ; and with this he 
may rest content. 

The proportion in which the people of this country are 
dependent for their principal articles of food on home and 
foreign supply, was the subject of an inquiry by me in 1 868, in 
a paper read to the Statistical Society. At that time I found Prop^tion of 
the foreign supply to be in the proportion of one-fifth of 1 

whole. In the ten years since that time the importatiori of tL^ 

meat has more than doubled, butter and cheese havk,risen nearly tJait* id iCing- 
one-third, wheat niore than a third, and other doubled. 

^ More than one-fourth of our total consumption of agricultural 
' produce is now obtained from other cotmt^s; 

But it is a question of interest, both fo the home and foreign 
producer, to ascertain more dosely the proportion of the two 
chief articles, bread and meat. In the past ten years there has 
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been a gradual reduction of tbe acreage and produce of wheat in 
this country, and a more than corresponding increase in the 
foreign supply ; the result of il^hich is that we now receive our 
bread in equal proportions from our own fields and those of the 
stranger. In regard to meat, and other animal products, ten 
years ago the proportion of foreign was one-tenth of the whole. 
It has now risen to nearly one-fourth. 

This country thus derives from foreign lands, not only one- 
half of its bread and nearly one-fourth of its meat and dairy 
produce, but must also depend on the foreigner for almost the 
entire addition that may be further required by an increase of 
its population. In the last ten years there has been no increase 
in the acreage or production of corn, and little in that of meat. 
The extent of green crops and grass has slightly increased, from 
the double impulse of the rise in wages, and the increasing 
denpiand for dairy produce and meat. But, excluding good 
lands capable of being rendered fertile by drainage, we appear 
to have approached a point in agricultural production beyond 
which capital can be otherwise more profitably expended in 
this country than in further attempting to force our poorer class 
of soils. It is cheaper for us as a nation to get the surplus 
from the richer lands of America and Southern Russia, where 
the vii^in soil is still unexhausted ; or frorti the more ancient 
agricuture of India, which, with its cheap and abundant labour 
more skilfully applied, and its means of transport extended and 
better utilised, seems destined to become one of the principal 
sources of our future supply of corn. 

The cost of carriage depends very much on distance, and as 
the chief supply of wheat comes from great distances, California, 
the Black Sea, and Indian the cost of transporting a quantity 
equal to the produce of an acre in England is sddom less, and 
often more, than 40s. Hay and straw are so bulky that they 
can only bear the cost of carriage from near continental ports. 
Fresh meat from America, from the costly methods necessary to 
preserve it, will, on the produce of an acre, cost equal to 40s. for 
transport to this country. This natural protection enjoyed by the 
British finmer in his proximity to the home market, as com- 
pared with the foreign farmer who seeks our market for his 
produce, thus gives him an advantage equal to the present 
average rent of his land, and forms some reasonable compensa- 
ttdn for ^the higher tax^ and wages which he has to pay as 
compart with Ms competitors in most foreign countries. 

The total home produce can now be very correctly calculated 
agricultural returns. The collection of these 
“ in Ireland at the time of the potato fihhifie 
have been published continuously since that 
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time. The information is collected by the constabulary, a 
semi-military force, stationed in all parts of the country, and 
is arranged by the Registrar-Geiieral, and annually printed. 

Not for twenty years afterwards were there any complete 
returns from Great Britain. After long perseverance I suc- 
ceeded in obtaining a Resolution of the House of Commons in 
favour of the collection of agricultural statistics, which was in 
consequence carried out for the first time in 1867, the collec- 
tion of the returns being made by the officers of Inland Revenue, 
and their arrangement for publication by the Statistical Depart- 
ment of the Board of Trade. The experience gained by ten 
years’ repetition of the various inquiries has created such a fund 
of local knowledge among the officers of the Inland Revenue 
that there can now be no doubt entertained of the substantial 
accuracy of the returns. Minute accuracy is not expected or Their accuracj 
required, but the comparisons from year to year show the relative sufficient for 
accuracy obtained to be sufficient for all practical purposes. ^ 

It appears from these returns that though there was an excep- Their main 
tional decrease in the acreage of wheat in 1876, arising from the features, 
great floods in the autumn seed-time of 1875, which prevented a 
considerable proportion of the land being sown, no great change 
has occurred during the past ten years in the production of wheat 
in Great Britain. It has somewhat diminished in England and 
largely in Ireland, but the diminution is quite made |ip by a 
corresponding increase in barley. Oats remain much the same, 
and the total extent of arable is very slightly altered. 

The permanent pasture during the same period has increased Increase of 
8 per cent., no doubt from the increased cost of labour and the 
gradual rise in the value of live-stock and its produce. This 
increase of 8 per cent., amounting to nearly one million acres, 
not having diminished the extent of corn, must represent an 
addition of that breadth gained by reclamation during the ten 
years ; and, as some considerable extent of land is yearly taken ^ 
from cultivation by the increase of towns and the construction of 
new railroads, this shows an important gain by agricultural I 
enterprise. * 1 

The general extent of green crops has very slightly altered in g. 
the ten years, potatoes alone showing some diminution. A large ^ 
increase, however, in the proportion of mangold is shown by a Increase of the 
rise of 1()0,000 acres more than in 1867. This is a root-crop 
peculiarly well suited to the deep soils and dry and warm 
climate of the south-east and southern counties ; and its keeping 
properties, continuing well into the following summer, are a 
great recommendation to the stock farmer. A rise of 40 per 
cent, in the breadth cultivated, within so short a period as ten 
years, is a convincing proof that the great value of this plant 
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is at length beginning to be generally recognised, and there 
seems a probability of its continued extension. In live-stock 
there has been a moderate increase in Great Britain during the 
past ten years. 

In Ireland the change of crops has been greater than in 
England or Scotland, the extent of land under corn having 
diminished in ten years by 12 per cent. Wheat has fallen to 
less than one-half, there is an increase of 28 per cent, in barley, 
but a decrease of nearly 10 per cent, in oats. Potatoes have 
fallen 12 per cent., while turnips have slightly increased. On 
the whole there has been a diminution of 267,000 acres of land 
under corn, and an addition of 203,000 acres to permanent 
meadow and grass. The reduction of the acreage of wheat, for 
which the climate of most parts of Ireland is too moist, and the 
considerable decline in potatoes, the tenogpting but precarious crop 
upon which that country has hitherto too much relied, are evident 
signs of prudence and prosperity. In the same period, though 
there has been a reduction in the number of sheep, that is much 
more than compensated by an increase in cattle; and as the 
expenditure on drainage and land improvement, and in the 
building of farm-houses and labourers’ cottages, has been greatly 
increasing, year by year, the state of agriculture in Ireland, 
chiejfly owing to the high price of live stock, and the increasing 
demand «for store animals to be fattened in Great Britain, now 
appear^ to have attained a position of general progress and 
prosperity greater than has ever been previously experienced in 
that portion of the United Kingdom. 

The extent of land under the various crops in the United 
Kingdom in 1877, was, in wheat, 3,321,000 acres; barley, 
2, 652,000 acres; oats, 4,239,000 acres ; potatoes, 1,393,000 acres; 
other green crops, 3,566,000 acres ; flax, 130,000 acres ; hops, 

70.000 acres; bare fallow, 633,000 acres; grass under rotation, 

6.441.000 acres ; permanent pasture, 24,000,000 acres (besides 
mountain pastures and wastes) ; woods and plantations, 2,511,000 
acres. 

The number of live-stock of various kinds in 1877 was, of 
horses, 2,834,000; cattle, 9,693,000; sheep, 32,157,000; pigs, 
3,964,000. 

By the aid of the agricultural returns, and those of the annual 
imports of foreign and colonial produce, I have constructed the 
following Table, showing the comparative quantities of home 
and foreign growth, and the value of agricultural produce at 
present required for the annual consumption of the people, and 
live-stock, of this country. The grass, green crops other than 
potatoes, and straw used on the farm, are not included, nor the 
value of the increase of horses. 
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The total value of the home crop is more than the double 
of that which we import, but the proportion of vegetable and 
animal food is singularly close, as will be seen by this farther 
arrangement of the figures : — 

Home Growtli. Foreign. 

Y aliie of corn and vegetable produce £125 , 737 , 500 £52 ,537, 500 

Value of animal produce .. .. 135,000,000 68,170,000 


The quantity of Indian corn imported in 1876 was nearly 
40,000,000 cwt., an amount quite exceptional and unprece- 
dented, and therefore not included in its full amount in the 
preceding Table. 


CHAPTER IT. 

Changes and Progress op Agriculture in recent Years. 

The most BEFORE entering on a more detailed description of the prin- 
f ri^of TCc'ent which regulate the agriculture and general management of 

agriouRur^l^ landed property in this country, it may be useful shortly to 
progress. notice its more recent progress, and those changes of practice 
which science or art, or the circumstances of his position in 
regard to competition or labour, have forced on the British 
farmer. With a few exceptions the change will be found rather 
' i in the more general difiusion of a knowledge of good principles 
I and practice than in any considerable advance upon either. 

The xeapittl The most striking feature of agricultural progress within the 
mi mowing last twenty years has been the general introduction of reaping- 
machmes. machines, one of which can do the work of ten men. This 
has multiplied the effect of human labour tenfold, and that at 
the most critical season, the harvest, when the entire crop ripens 
within a fortnight, and must with all passible expedition be 
saved without loss of time. For haymaking, a similar machine 
is in the same proportion available. It would be difficult to 
reckon the vast saving which the introduction of this most 
important invention has made at these most critical periods, 
haytime and harvest. 

The steam-4 Next to it is the steam-plough, which, on heavy land and in 
plougl^i large fields, especially where coal is moderate in cost and water 
, i easily available, is both economical and expeditious. A steam- 
plough capable of ploughing ten acres a day, will do the labour 
of ten men and twenty horses, and will execute the work much 
more effectively, and with no injurious trampling of the tender 
soil. But it is as yet a costly implement, beyond the reach of 
; small fariners except when hired as an auxiliary, and not capable 
I of doing its work with economy within small enclosures. The 

■ , I 
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saving of labour is great in suitable localities, but it is isiot so 

unifoi'mlj applicable, nor does it so certainly and quickly repay 

its cost, as the reaping-machine. On light and friable soils the The douhle- 

double-furrow plough, balancing itself with greatly less friction plough. 

in proportion than the single plough, is found to do the same 

work with one man and three horses as two single ploughs with 

two men and four horses. This is equal to a saving of 100 per 

cent, in man-power, and 25 per cent, in horse-power, and it will 

become more generally available on the lighter soils if any 

serious pressure arises from scarcity of labour. In the threshing General use of 

of corn, and cutting of straw and hay for fodder, and the grinding power in 

and bruising of corn and cake for horse and cattle food, the aid 

of steam-power has long been used by the farmers of this 

country. 

Next to the economy of labour may be ranked the increase of Successiye 
produce by the expedient of taking two corn crops in succes- 
sion where the land is clean and in high condition, and can bear 
the application of special manure, and where the agriculturist 
is free to follow a rational system of farming. The four-course 
system of alternate corn and green-crops— wheat, turnips, barley, 
clover — ^had two great advantages, first by alternating restorative 
and cleansing crops with corn ; and second, by regular distribu- 
tion of labour throughout the year. The introduction of guano, 
nitrate of soda, and other ammoniacal and phosphatic manures, 
has now rendered the farmer comparatively independent of this 
alternate system of cropping. As the supply of nitrate is believed , 
to be capable of lasting for a very long period, we may reckon 
with considerable certainty on its continuance at a njoderate price. • 

It might become an instrument of great national value itf any Use to wMcl 
unforeseen occurrence should cut off one of our main 
of wheat, that of Russia, for example. If only the twentieth part ^ 

of the corn land of the United Kingdom were called on to bear 
an additional wheat crop, the loss would be at once made good, 
and with no perceptible strain on our agricultural system. If 
all Europe were shut against us, we should be quickly able to ^ 
meet the increased home demand by double-cropping to the 
extent of one-tenth of our corn-land, and without any greater 
change in the demand for nitrate of soda than has already been 
met by the advancing supplies of recent years. It is unneces- 
sary to consider the position of this country, were even a heavier 
calamity to befall us, obtaining as we do from the foreigner so 
large a proportion of our food, for it is not conceivable that the . 

producers of com in any country would desire to see the best 
market in the world long closed to them. But it is clear that 
we possess in this power of taking a second crop of wheat 
a latent reserve force which might, on very short notice, be > 
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brought into action, and which should dispel all fear of oui 
being starved into submission in case of war ; and this without 
reckoning anything on the immense reserve power of cereal 
production which is stored up in the pasture lands, ready in case 
of need. 

It is a power, moreover, that will check any considerable per- 
manent rise in the price of wheat, A decline in the acreage 
under wheat, when not caused by a bad seed-time, is the natural 
result of low price ; but when the price rises, increased acreage 
quickly follows. Were the price to rise steadily, and show 
signs of permanence, the second-crop system would extend, and 
continue to do so until the increase of produce was found to 
check the rise in price. Barley may be taken after barley 
with more success on many soils than wheat ; and where there 
is reason to suppose that a second crop of wheat, however care- 
fully the ground may have been managed and manured, may be 
likely to fail, barley may, with great probability, he expected 
to succeed. 

The use of nitrate of soda or other sources of ammonia, com- 
bined with phosphatic manures, promises to be a more permanent 
resource to British agriculture than Peruvian guano, which unites 
the same properties in itself, but seems likely soon to become 
exhausted. Autumn culture, aided by the command of time 
which steam-power has given to the agriculturist, and that sup- 
plemented by spring top-dressings of nitrates and phosphates, 
have made continuous corn-cropping possible and profitable, 
without injury to the land, whenever soil and circumstances 
render such a practice necessary. The old plan of relying on 
the resources of the farm by depending on the manure made 
upon it, while the corn and meat were sold away, will not 
always answer now. Commerce and mercantile enterprise have 
provided other means for maintaining fertility at a cheaper 
cost, and in a more commodious and portable form. One cwt. 
of nitrate of soda will give a more certain return of corn than 
fifty times its weight in farmyard-manure, and can he carried 
to and spread upon the ground at one-fiftieth of the labour. 
The proof of this, in Mr. Lawes* experiments, has been before 
the country for more than thirty years, and yet it is only 
beginning to be generally recognised. 

To Mr. J. B. Lawes the agriculture of this country is more 
indebted than to any other living man. For 33 years he has 
conducted, at his own cost, a series of experiments on his 
mtate in Hertfordshire, the results of which have been annually 
published, and the farm itself, with every detail of the work, 
been laid open to public inspection and criticism. Among 
othet %eluable results, one most useful fact has bemi elicitecl. 
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that of that mass of dark, strongly smelling substance called 
dung, its sole property as a manure depends upon the small 
quantity of chemical salts and of organic nitrogen which it con- 
tains, the bulky organic matter being only useful in making the 
land work better, and rendering it more capable of absorbing 
and retaining moisture. Beginning in 1844 with wheat, the staff 
of life in this country, he for eight years concentrated his atten- 
tion upon it, dividing his experimental field into 22 plots, upon 
2 of which no manure has ever been applied, and upon the 
other 20 a carefully considered variety of manures has* been con- 
tinuously used. In 1852 he commenced a similar series of ex- 
periments with barley, and in 1869 oh a smaller area with oats. 
Experiments with leguminous crops had been for a series of 
years continued, but this species of plant being found, when 
grown too frequently on the same land, to be peculiarly subject 
to disease, which no conditions of manuring appeared capable of 
obviating, they were discontinued. With regard to red clover, 
when the land becomes clover-sick, it was found that no manure 
could be relied on to secure a crop, and continuous crops of it are 
therefore impossible. Experiments on the various root-crops were 
continued for series of years, and the result published ; also on 
sugar-beet; and in 1876 a commencement was made with 
potatoes. His experiments on the corn-crops go on without 
cessation. In 1856 an important series of experiments was com- 
menced on grass-land, which, with very little change on each of 
the 20 plots, has been continued to the present time. The 
average of the past twenty years shows that the natural produce 
may be doubled, and even trebled, by the continuous use of 
special manures. Seeing that nearly two-thirds of the cultivated Some of their 
area of this country, and all the uncultivated, are in grass, special lessons, 
this series of experiments is of very greatSnterest and value. 

After 33 successive wheat-crops it is not surprising .that the 
soil begins to exhibit symptoms of exhaustion. The rotation 
experiments show that this may be corrected by interposing a 
heavily dunged green-crop, such as mangold, while the intro- ^ 
duction of red clover between the corn-crops is also found to 
add greatly to the corn-producing power of the soil. To attain 
a maximum-paying prince, he finds that the land should be 
dunged heavily for mangold, to be followed with wheat or barley 
or oats, according to soil and climate, for several yeaers in suc- 
cession ; then interpose clover, and follow it with com-cropi^ 
keeping the land perfectly clean, and manuring all the corn- 
crops with nitrate of soda and superphosphate. When the land 
shows need of change, begin s^ain with heavily-dunged green- 
crops. Successive crops of barley he finds tq pay better, and 
are more certain than either wheat or oats, and give more corn in 
VOL. XIV.— S. S. Y 
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proportion to straw. If a heavily-dunged green-crop is occasion- 
ally introduced, it is not necessary to give any other manure to 
the corn-crops than nitrate of soda and superphosphate. Potash 
(which may be supplied by dung) is very necessary in a grass- 
manure, especially for clover, which, unlike corn, is injured by 
ammonia. The grass exj^riments show that by giving food to 
the plants, the strongest and best varieties appropriate what 
they most need, and, by the law of the strongest, put the weakest 
down. In the best plots the weeds almost disappear, while 
on one plot, to which no manure is applied, the weeds form 
50 per cent, of the produce.^ — ^Besides these experiments on crops, 
Mr. Lawes has carried out investigations on the feeding of live- 
stock, and on the different values of their food, both as affecting 
the processes of fattening and the quality and value of the 
manure.* 

The Royal Agricultural Society has commenced a series of 
experiments on the growth of crops and the fattening of live 
stock, with a special relation to the manures applied and the 
food and to the effect of the manures resulting from specific 
kinds of food. The Duke of Bedford, with great Hberality and 
public spirit, has undertaken the cost of these experiments, and 
has placed suitable land and buildings at the disposal of the 
Society, whose Council, under the guidance of Mr. Lawes, and 
of Dr. Voelcker, their consulting chemist, regulate and super- 
intend them. They are open to j»ibl& inspection, and under 
such management the most useful results may be anticipated. 

There has been a great extension of drainage in recent years, 
and in the construction of improved farm-buildings, and in the 
better lodging of farm-labourers in more commodious cottages. 
And in regard to live-stock there has been a wider diffusion of 
the best breeds, and generally an earlier maturity obtained in the 
process of fattening. The use of improved implements and machi- 
nery has greatly extended, as also has the general application of 
locomotive steam-power to the threshing and other preparation 
of crops for market or feeding purposes. Cheap descriptions of 
corn axe largely employed in the fattening of stock, and also 
oil^^ake, cotton-cake, ar^ rape»cake. For these, and for bones, 
guano, and nitrate of soda used as manure, the annual ex- 
penditure cannot now be less than twelve millions sterling. 

But, with the exception of the reaping-machine and steam- 
plough, and the more general use of steam-power, and other 
implements and ncachines, there is really little that is new 
in lite practice of tibe last quarter of a century. The present 
sj^stetn of drainage was previously well undei^tood. Bones, 


t ^esdlption of tbe plan and residts of Mr. Ijavres* operafibns is 
in hk contdbu^m to this Mwofr; 
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guano, and nitrate of soda were fully appreciated by those tices, and 
who then used them. Covered buildings and autumn culti- live- 
vation had been introduced. Mr. Hudson of Castleacre, in the^iotrodnc^ 
Norfolk, then manured his land for every crop. In running tion of new 
my eye over the account which 1 wrote of English agriculture 
in 1850, I find descriptions of good farming in nearly every 
part of the country, the details of which diifer very little jfrom the 
practice of the present day. Mr. Pusey and Sir John Conroy 
in Berkshire; Mr. Thomas in Bedfordshire ; Mr. Beasley in 
Northampton ; Mr. Paget in Notts ; Mr. Torr in Lincoln ; Mr. 

Mechi, Mr. Fisher Hobbs, and Mr. Hutiey, in Essex; Mr. 

Huxtable in Dorset; Jonas Webb in Cambridgeshire; Mr. 

Morton in Gloucestershire; the Messrs. Wells and Outhwaite 
in Yorkshire; Mr. Fleming of Barrochan, Mr. McCulloch of 
Auchness, and Mr. George Hope, in Scotland; Lord Lucan, 

Mr. St. John Jeffryes, and Mr. Boyd of Castlewellan, in Ireland, 
and many others, then carried out the business of farming in a 
manner that would bear favourable comparison with the prize- 
farms of the present year. And, as to breeds of cattle, the ^ 

brothers Colling’s and Messrs. Booth’s and Mr. Bates’s Short- 
horns, George Turner’s and the Messrs. Quartley’s Devons, Mr. 

BakeweU’s Leicesters, Jonas Webb’s Southdowns, are not sur- 
passed by the best of the present day. The change has been 
not in any considerable progress beyond what was then the 
best, but in a general upheaval of the middling and the worst 
towards the higher platform then occupied by the few. 

Towards this end, but beyond all efforts of the agriculturists Influence upon, 
themselves, or of the engineers and chemists who have done agriculture of 
so much to aid them in developing the capabilities of the land, of 

has been the influence of the general prosjperity and growing Sie count^ in 
trade and wealth of the country. Thirty years ago, probably 
not more than one-third of the people of this country con- 
sumed animal food more than once a week. Now, nearly all quent increase 
of them eat it, in meat or cheese or butter, once a day. This 
has more than doubled the averse wnsumption per head ; 
and when the increase of population is considered, has pro- 
bably trebled the total consumption of animal food in this 
country. The increased supply has come partly from our own 
fields, but chiefly from abroad. The. leap which the con- 
sumption of ndeat took in consequence of the general rise of 
wages in all branches of trade and employment, could not have 
been met without foreign supplied and these could not 
have been secured except by such a rise of price as fully paid 
the risk and cost of transport. The additional pdce on the home- 
produce was all profit to the landed interests of this country, and 
is now being shared among them, partly in rise of rent, partly in 
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iiicrease of profit, and cHeflj in rise of wages and expenses, and 
local rates. Within the last twenty-five years, the capital value 
of the live-stock of the United Kingdom has risen from one 
hundred and forty-six to two hundred and sixty millions sterling, 
a gain of one hundred and fourteen millions. 

It will be subsequently shown, when treating of the value of 
land, that within a somewhat shorter period the increase of the 
land-rent of this country, when capitalised at 30 years’ purchase, 
shows an increased value of three hundred and thirty-one millions 
sterling. When we add to this the increase of farm-capital, 
through the rise in the value of live-stock, one hundred and 
fourteen millions, there is the amazing sum of four hundred and 
forty-five millions sterling as the gain to the agriculturists, — 
the landowners, and farmers — and, in higher wages, to the agri- 
cultural labourers of the United Kingdom, from the improvement 
of land and the general prosperity of the country. I may, perhaps, 
be excused for quoting the concluding words of my volume, 
written in 1851, at a time of great agricultural depression, when 
I stated that I believed the landlords and tenants of England 
possessed energy and capacity sufficient to meet and adapt them- 
selves to the Free-trade policy, ‘‘which, in its extraordinary 
effect on the welfare of all other classes of the community, woul % 
sooner or later, bear good fruits also to them.” 


CHAPTER ni. 

Soil., Climate, and Oeops. 

The total extent of the United Kingdom is 76,300,000 acres, 
of which 26,300,000 are in mountain pasture and waste, 
and 50,000,000 in crops, meadows, permanent pasture, and 
woods and forests. Of the crops, one-fourth is in various 
kinds of corn, one-eighth in green crops, one-eighth in grass 
under rotation, and one-half in meadows and permanent pasture. 
About a thirtieth of the whole surface of the Kingdom is in 
woods and forests- These proportions show the prevailing 
system of husbandry, and reveal the cause of its increasing pro- 
ducdveness. Three-fourths of the whole are green crops, which 
feed and clean, or grass which rests and maintains, the remain- 
ing fourth in com. This preponderance of restorative over 
exhaustive crops greatly exceeds that of any other country, and 
is ¥®cy much due to the climate. 

Tlie climate of the eastern side is drier than that of the west, 
equal altitudes being as 25 inches in the east 
to 35 in thq west. The drought and heat are ^eatast in the 
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east, centre, and south-east in spring and summer. The whole 
western side of the country is comparatively mild and moist, and 
specially adapted for green crops and pasture. The east, having 
generally a deeper soil and greater heat in summer, is best suited 
to wheat and barley. It produces 64 per cent, of all the wheat and 
barley grown, and 74 per cent, of the pulse crops. The west, on 
the other hand, contains more than twice the extent of permanent 
pasture, and produces nearly double the number of cattle. The 
waters of the Gulf Stream envelop the British Islands. Their 
vapours, carried over every part of the Kingdom by prevailing 
west winds, temper the cold of winter, and the heats of summer. 
This favours the growth, on the west especially, of succulent 
herbage and green crops, and we are free from the extremes 
experienced on the Continent. Grass and green crops flourish 
in all parts of the country, and both in the low lands and on the 
mountain pastures of the west and north, sheep feed unsheltered 
and unhoused during both winter and summer. Beasts of prey 
are unknown. 

The annual rainfall in the lower parts of the country varies 
from 25 to 35 inches. In the mountainous districts these figures 
may be doubled. But, limiting our consideration to the culti- 
vated lands, it must be obvious that an annual rainfall upon an 
acre of land, in the one case of 2500 tons and in the other of 
3500 tons, accompanied by corresponding humidity of atmo- 
sphere, will greatly modify the respective systems of husbandry 
practised. Accordingly, the eastern half of the country may be 
correctly described as the corn and fattening region, and the 
western half as the dairy and breeding region of the Kingdom. 
The winter temperature is more severe in the east than the 
west, and that of the summer warmer and more sunny and 
better suited to the ripening of wheat ; while that of the west, 
being less scorching and more cloudy, is better adapted to 
pasture and oats. The value of live-stock is so much greater 
than corn, that it is not found profitable to push the limit of 
cultivation to a greater height than 800 feet in the east and 
500 in the west, and these limits are becoming more circum- 
scribed by the increasing cost of labour and the continued rise 
in the value of live-stock. 

The soil varies greatly in fertility, and its cultivation is 
regulated both by the amount it yields and the cost of cultivat- 
ing it. The most profitable and productive soil is that which 
is at once fertile and easy of cultivation. A rich loam which 
yields a ton of wheat to the acre is less costly in labour than a 
poor clay which yields little more than half that Weight. 
Between corn and straw an average crop of wheat, barley, and 
pats, will weigh two tons an acre; about two-fifths being corn 


and rainfall. 
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and three-fiftlis straw, though the proportion of straw to corn in 
wheat and oats is greater than in barley. A ton of wheat, at 
the average price of the last fifteen years, is worth IIZ. 14^f. ; a 
ton of barley, 9Z. 12s. ; and of oats, 9Z. But the wheat is more 
costly to grow, as it is four months longer in the soil, and 
therefore takes more out of it than either barley or oats, and 
requires either a better soil or more enriching preparation. On 
soils of equal quality the. average weight of barley and oats 
yielded by an acre exceeds that of wheat in about the same pro- 
portion as it falls short of it in value per ton. Hence, where 
the soil and climate are equally suited to the production of these 
varieties of corn, the choice of one or the other is more a ques- 
tion of convenience than profit, and depends much on the local 
value of the different kinds of straw. 

The fertility of a soil may be expressed by examples taken, 1st, 

, in the natural state of pasture, and 2nd, on similar soils after 
treatment. The maximum of fertility in the natural state is 
a rich pasture capable of fattening an ox and two sheep on an 
acre. Such soils are exceptional, though in most counties they 
are to be met with. The Pawlet Hams in Somersetshire, for 
example, is a tract of rich alluvial soil on the River Parrott, 
stretching along the sea-board. It is in permanent pasture, and 
is let for grazing at 5Z. to 6Z. of rent an acre. Some of the marsh 
lands of Sussex and Kent are of equal fertility. And on certain 
? limestone lands, not alluvial, in various parts of the country, 
both east and west, feeding pastures of great fertility are Inet 
with. Such lands, as they require neither labour nor manure, 
yield the largest rents to their owners. The profit to the stock 
feeder beyond the rent paid to the landowner depends on the 
skill with which he conducts his business. — The minimum of 
fertility may be exemplified by a bleak mountain pasture, where 
ten acres will barely maintain a small sheep. 

^ The artificial maximum and minimum of fertility which 
f result from the treatment of soils of the same quality is more 
; instructive, and may be clearly exemplified by taking two of 
I tbe experiments which have been carried on by Mr. John B. 

1 Lawes of Rothamsted, in Hertfordshire, for the last thirty years. 

I Confining the comparison to the average of the last twelve years, 

; the following is the weight in pounds of an average crop : — 
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The soils here are exactly similar and in the same field, strong 
land on clay with a substratum of chalk ; the management is the 
same, in so far as culture is concerned ; both crops are kept 
equally clean and free from weeds, the same seed is used, and 
they are exposed to the same changes of weather. The only 
difference is, that in the one case nature has for thirty years 
been unassisted by manure, and in the other the soil receives 
every year the various kinds of manure which have been found 
most suitable to the crop. The result of this treatment is a 
return of three times the weight of corn and four times the 
weight of straw, for an expenditure in manure which leaves a 
profit of 100 per cent, on its cost. In both cases the wheat is 
grown continuously year after year. 

The plants which predominate in uncultivated land depend 
both on the nature of the soil and on the climate and situation. 
On poor gravel, furze grows in abundance ; on peaty uplands, 
short heath ; on cold, wet bottomed soils, rushes cover the ground. 
Naturab woods of birch and oak are found in sheltered Highland 
glens, and self-sown Scotch firs spread themselves in the neigh- 
bourhood of extensive pine forests. 


CHAPTEE IT. 

Disteibutiok of Landed Peopeety. 

The distribution of landed property in England, so far as Tendency of 
ownership is concerned, is, by the growing wealth of the 
country, constantly tending to a reduction in the number of diminution in 
small estates. This tendency is further promoted by the law, the number 
which permits entails and settlements, thus hindering 
natural sale of land so dealt with; and also by rights of 
primogeniture, which prevent subdivision of landed property 
among the family in case of intestacy. Cultivation thus passes 
out of the hands of small owners into those of tenant-farmers, 
causing a gradual decrease of the agricultural population, and a 
rapid increase of the towns. This has been much accelerated 
by a policy of Free-trade, which has at once opened up the 
markets of the world for our commerce, and for the produce of 
our mines and manufactures. These are advantageously inter- v 
changed for the corn and other agricultural products of foreign /" 
lands. This will go on while the commerce is found mutually ..y 
profitable. And it will be profitable so long as by superior skill 
and enterprise, combined with exceptional mineral advantages, we 
can undersell other countries in the produce of our manmactories 
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and mines, while they can supply us with corn at a cheaper rate 
than we can grow it at home. Our present relation with foreign 
countries is becoming like that of a crowded capital, which 
draws its fresh supplies of vegetables, milk, and meat, from the 
market-gardens, meadows, and rich grazings in its vicinity, but 
looks to more distant lands for the corn and other commodities 
which bear long transport from cheaper and more distant farms. 
More than one-half of our corn is now of foreign growth, and 
nearly one-fourth of our meat and dairy produce; whilst year by 
year our corn-land is giving place to the more profitable produce 
afforded by the milk and grazing and market-garden farms, which 
are gradually extending their circle. Such produce renders the 
land more valuable, more tempting prices are offered for it to, the 
small landowners, and their numbers decrease. Wealthy men 
from the mines and manufactories and shipping and colonial 
interests,' and the learned professions, desire to become pro- 
prietors of land; and some competition exists between them 
and those landowners whose increasing wealth tempts them 
? on suitable opportunities to enlarge the boundaries of their 

domains. Thus small proprietors are bought out, and agricultural 
landowners diminish in number ; while, side by side with them,‘ 
vast urban populations are growing up, having no other connec- 
tion with the land than that of affording the best market for its 
produce. 

Proportion of The Domesday Book for the United Kingdom, latfely puh- 
f lished, divides the landowners into two classes — those who 

tion 320 OOO^to ^®ss than one acre of land, and those who have one acre 
33,000,000. and upwards. The former comprise 70 per cent, of the whole j 
but as none of this class has so much as an acre, and they 
hold altogether less than a two-hundredth part of the lan^ 
they may be regarded as householders only. Excluding these 
as not properly agricultural landowners, it may then fairly be 
I said that one person in every hundred of the entire popula- 
; tion is a landowner. Subdividing that figure by the average 
' numbers of each family, it may be concluded that every twentieth 
I I head of a family is an owner of land, 

I Increased hj ? But the tenant farmers are entitled also to he reckoned as part 
the interests | owners of agricultural property, for in the crops and live and dead 
i equal to one-fifth of the whole capital value of the 

part owners land. Part of this is incorporated with the soil, and it is all as 
agricnHnral J indispensable for the production of crops as the land itself, ' As 
eulldvators, they employ and possess individually a larger capital 
ihe peasant proprietors of other countries in their double 
asvi^wiiers .smd. oultiy . They are . 1,160^0^,; 
wdi' wteu : added". , owmxs of .ane, , 


property. 
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ship and cultivation of the soil. When reckoned as heads of 
families thej comprise more than one-fifth of the total male 
adult population ; and it is thence not unreasonable to infer 
that, in that proportion, the people of this country are more or 
less interested in the preservation of landed property. 

When we come more closely to analyse the landowning class, 
the aggregation of land amongst small numbers becomes very 
conspicuous. One-fourth of the whole territory, excluding those 
under one acre, is held by 1200 persons, at an average for each 
of 16,200 acres ; another fourth by 6200 persons, at an average 
for each of 3150 acres \ another fourth by 50,770 persons, at 
an average for each of 380 acres ; whilst the remaining fourth 
is held by 261,830 persons, at an average for each of 70 acres. 

An interesting compilation from the Domesday Books by the 
‘ Scotsman ’ newspaper, shows that the Peerage of the United One-fiffch of 
Kingdom, about 600 in number, possess among them rather more 
than a fifth of all the land, and between a tenth and an eleventh ^ ® eerage. 
of its annual income. 

The great bulk of the land in the United Kingdom is not cul- Not cultivated 
tivated by the owners, but by tenant-occupiers. Of these there owners but 
are 561,000 in Great Britain, and 600,000 in Ireland, 
eluding the mountains, wastes, and water, the cultivated land 
is held by these at an average of 56 acres each in Great Britain, relative extent 
and 26 acres in Ireland. But the proportion of large and small 
farms in the two countries is very different, nearly half the land 
in Ireland being held in small farms under 15 acres each, while 
less than a fifth of Great Britain is so occupied, 86 per cent, 
of the farmers in Ireland hold nearly half the land, while 70 per 
cent, in Great Britain hold less than a fifth. Agriculture is the 
principal occupation of the people of Ireland, the revenue firom 
the land there forming twice as much as that from all other 
sources, whilst in Great Britain it is but a seventh of the wholes 
Hence in Ireland the possession and occupancy of land is the 
great political question, while in Great Britain it has ceased to 
have pi^minence. ' 

This country, from its insular position and the great resources Trade aud 
it possesses in minerals of iron and coal, and the outlet it finds to?is^ 

in extensive colonies, has advantages which have hitherto p^nsewith 
enabled it to disregard those prudential considerations which, checks ou in- 
in some other countries, have checked the rapid increase 
population. Where full employment and the means of sub- 
sistence are abundant, population increases in geometrical pro- 
gression, and therefore in a far more rapid proportion than 
the increased productiveness of the soil, which, after a certain 
point, is stationary. The population of England increases more 
rapidly than that of France, because our enormous foreign trade. 
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amounting in value to 20Z. per head of our population, enables us 
to add the food resources of other countries to our own. Our 
surplus population, not wedded to the soil by property, emigrate 
to countries of the same language, at the rate of 100,000 a year ; 
partly to the United States, and partly to our own colonies. Our 
agriculture is no longer influenced by considerations of the means 
of finding employment for surplus labour, but is now being 
developed on the principle of obtaining the largest produce at 
the least cost, the same principle by which the power-loom has 
supplanted the hand-loom. In this process many ancient ties 
are loosened, and among them that adhesiveness to the soil which 
for generations has more bound the English labourer than the 
owner of the land to the parish of his birth ; the man of *most 
ancient Icnown descent being in very many cases the labourer. 
The process is a wholesome one so long as the command to 
multiply and. replenish the earth has not been fulfilled. And 
the general rise of wages among the labouring class both in 
town and country, with the diminution of pauperism, in the 
last five years, would seem to be a satisfactory proof that there 
is still room in this country, and no need to check the growth 
of population. 

Such a check, however, took place in Ireland at the time of 
the potato-famine in 1846. The population was then eight 
millions and a half. Within five years it had fallen to six 
millions and a half, nearly one-fourth of the people having 
either emigrated or died. The deaths from fever and famine 
had ceased in 1850, but the emigration continued, partly to 
Great Britain and the colonies, but chiefly to the United States. 
The population had fallen in 1871 to 5,412,000, and was then 
almost the same as that of 1801, seventy years before^ There is 
no darker page than this in the history of our country in the 
present or preceding century. Millions of money were lavishly 
spent by the Government in direct relief, and in relief and im- 
provement works to give employment, with a view to palliate the 
collapse which befell a people who had no resources when the 
potato failed them. The landowners in the more distressed dis- 
tricts were nearly as much broken down as their tenants. They 
had either encouraged or not discouraged the continued sub- 
division of small farms, as well as the rapid increase of the people, 
by which, so long as the potato jcould be relied on, their rents 
were increased. The famine-stricken land was everywhere aban- 
doned by the starving occupiers, and thrown tenantless upon the 
ownersV hands, making many of them bankrupt. An * Encum- 
bered Estates Act’ was passed, to sell off the lands of tho^e 
pi^fidfce^rs whose incumbrances had overwhelmed thern^ and 
saibwfele* pth^ more capable of fulfilling the duties of land- 
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owners. In a few years land to the value of twenty-five millions 
sterling was disposed of, twenty-four of which were distributed 
among creditors. In order to secure the landowners’ prompt 
attention in future to the condition of the people, the incidence 
of the Poor-rates, which had previously been placed wholly on 
the tenant-occupier, was divided equally between him and the 
landowner. In fifteen years, emigration and the sale of encum- 
bered estates had removed the most needy class of the population. 

Prosperity then began again to dawn upon agriculture in Ire- 
land, works of improvement followed the introduction of capital, 
supplied partly by Government loans and partly by the new 
landowners. Labour having become less plentiful, was better 
employed and more liberally paid, and the more energetic of the 
small farmers were ready to enlarge their holdings on every 
favourable opportunity. As time went on, a great change was \ 
found to have taken place, the old eagerness for the occupancy 
of land returned, but not for its subdivision. In less than Decrease of 
thirty years, 270,000 of the smallest holdings were merged into smallest hold- 
adjoining larger farms, one-half of the small holdings of 1845 
having totally disappeared. The tide of emigration began prosperity in 
to turn, extreme poverty ceased, the proportion of paupers to 
the population became much lower, and the cost of poor relief 
nearly one-half less, than in either England or Scotland. This 
was accompanied by better wages to the labourer, higher profits 
to the farmer, and a rise in the value of land, all , fostered by a 
growing demand for the kind of produce which the soil and, 
climate of Ireland are sp^ally adapted to yield. But the lesson 
left by the previous disaster has led to the gravest distrust in the 
system of very small holdings, in a country producing peither 
wine nor oil, and where the occupier is not the owner of tjie land. 

It is worthy of note that the strictly rural parishes of Eng- Diminution of 
land exhibit some decline of population. In one-fo^h of the 
registration-districts there has been a diminution of the agricul- j^oportion to 
tural population in the ten years ending 1871, amounting alto- other classes in 
gether to 108,000. And it is quite certain thafy this continues. 

It arises from the natural draft to the better-p^d labour of the 
mining, manufacturing, and other industrial yeentres, which are 
augmented both by this immigration and J5y natural increase. 

Diminished population in the rural distrjtcts is followed by a 
rise of wages ; and this leads to greater economy of labour, both 
by the introduction of labour-saving m^i^chinerj and the conver- 
sion of arable land to pasture, where th^nature of the soil admits. 

The higher price of meat and dairy-produce also contributes fo 
this change. But the loss in num^rs of the agricultural dis- 
tricts is amply made good by the g^n iirthe rest of the country, 
the population now employed in/ agriculture being small jcom- 
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pared with that of the other industries. Fifty years ago a fifth 
of the working population of England was engaged in agriculture. 
At the present time there is less than a tenth. 

Class of yeo- The land of the United Kingdom may be said to be now 
men, farming almost wholly cultivated by tenant-farmers. The class of yeo- 
men, or small landowners farming their own land, is found here 
small pro^r- and there in England, but scarcely at all in Scotland, and 
tion to that of bears but small proportion to the whole. Many of the 
fa^^s. larger landowners retain a farm under their own management 
for home supplies, or for the breeding of selected stock ; very 
few as a matter of business, or for profit. The general system 
is, that the landowners make the permanent works on their 
estates, their income being paid in rent by tenant-occupiers ; the 
tenants in their turn direct the cultivation, provide the farm- 
stock and implements and all the necessary capital and skill, 
and employ and pay the agricultural labourers by whose work 
the land is cultivated. The system is so general in the United 
Kingdom, that we really cannot be said to know any other, and 
yet, with reference to almost every country but our own, is so 
exceptional in Europe, that some description of it may here be 
useful. 


Peasant pro- The circumstances of Ireland eight years ago appeared favour- 
^ creation of a class of peasant proprietors, and 

* ^ Parliament resolved to give the principle a trial. Two oppor- 

tunities presented themselves; first, in 1869, on the disestablish- 
'\ment of the Church, which possessed upwards of 10,000 small 
holdings of land, in the benefices situated ail over the country. 
The pre-emption of these was offered to the tenants on terms 
most favourable to them, both as to price and payment, and 
nearly two-thirds of the offers were promptly accepted. Again, 
in 1870, the Irish Land Act contained provisions expressly 
favouring the system ; but, though great advantages in regard 
to terms of payment were also offered by that Act, the results 
hitherto have been comparatively small. The cause of the 
difference is very plain. In the first case the disposal of the 
lands was impekative, and did not occasion the subdivision of 
property while the vendors, the Church Commissioners, having 
no one to consult h^ut themselves, offered these small holdings 
at low fixed prices Without competition. In the second case, 
on the other hand, it the duty of the Landed Estates Court to 
get the best price thek^^an for the landowner, who may very 
naturally object to allow small portions to he sold here and 
. there out of bis estate suit the convenience of individual 

tenants. The farmers, moj^over, begin to find themselves very 
secure in their possession tenants, under the clauses of the 
Act, and have thus less inducement to buy the fee-simple ; and 
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^ the landowners, participating in the general prosperity, are no 
longer under pressure to sell at the low prices hitherto realised. 
It is thus not from any defects in the Land Act, but from the 
improved condition of the country, and the increased security 
given to farmers’ capital by the Act itself, that this branch of it 
has become less operative than was anticipated. 


CHAPTEE Y. 

Landowneb, Fakmer, and Laboubee. 

The landowners are the capitalists to whom the land belongs. 
Their property comprises the soil and all that is beneath it, 
and the buildings and other permanent works upon it required 
for the accommodation of the people, and of the working stock 
employed in its cultivation. Thus, where the land itself may 
be worth 35Z. an acre, the buildings, roads, fences, and drainage 
may have cost the landowners 15/, an acre more. The landowner 
has thus two capitals in the land, one of which is permanent and 
growing rapidly in value with the prosperity of the country, the 
other liable to decay and occasioning cost in repair. In nearly 
all permanent improvements arising from the progress of agri- 
culture he is also expected to share the cost. And he is necessarily 
concerned in the general prosperity and good management of 
his estate, and in the welfare of those who live upon it, with 
which his own is so closely involved. He takes a lead in the 
business of his parish, and from his class the magistrates who 
administer the criminal affairs of the county, and superintend 
its roads, its public buildings, and charitable institutions, are 
selected. Nor do his duties end here, for the landowner, from 
his position, is expected to be at the head of all objects of public 
utility, to subscribe to, and, if so inclined, to ride with the 
hounds, showing at once an example to the farmers and trades- 
men, and meeting them on terms of neighbourly friendship and 
acquaintance. The same example is carried out in his inter- 
course with the clergy and schoolmaster, and his influence, 
where wisely exercised, is felt in the church, the school, the farm, 
and the cottage. 

This class in the United Kingdom comprises a body of about 
180,000, who possess among them the whole of the agricultural 
land from 10 acres upwards. The owners of less than 10 acres 
each, hold not more than one-hundredth part of the land, and may 
here be regarded as householders only. The property of the 
landowners, independent of minerals, yields an annual rent of 
sixty-seven millions sterling, and is worth a capital value of two 
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thousand millions. There is no other body of men in the country 
who administer so large a capital on their own account or 
whose influence is so widely es^tended and universally present. 
From them the learned professions, the church, the army, and the 
public services are largely recruited. 

The tenant- The tenant-farmers are the second class, and a much more 
farmers^ the numerous one. Their business is the cultivation of the land, 
extent of their ® Capital quite independent of that of the landowner, 

holdings, and They occupy farms of very various extent, 70 per cent, of them 
under 50 acres each, 12 per cent, between 50 and 100 acres, and 
among^them. Cent, farms of more than 100 acres each. 5000 occupy 

farms of between 500 and 1000 acres, and 600 occupy farms 
exceeding 1000 acres. Many of them are men of liberal educa- 
tion, and some of these are found in most parishes and in every 
county, A spirit of emulation exists among them, elicited by 
county, provincial, and national exhibitions of agricultural stock, 
and hy a natural desire, in a country where everything is open 
to comment, not to be behind their neighbours in the neatness, 
style, and success of their cultivation, or in the symmetry and 
condition of their live-stock. They are brought into the closest 
relations with their labourers, and although, occasionally, feel- 
ings of keen antagonism have arisen, there is generally a very 
friendly understanding between them. The farmer knows that 
r it is for his interest that the labourers should find their position 

j made so comfortable as to value it. 

To the farmer is committed the management of the details 
of the parish, as those of the county to the landowner. His 
intimate knowledge of the condition of the labourer, and con- 
stant residence in the parish, fit him best for the duty of Over- 
seer of the Poor, member of the Board of Guardians, Church- 
warden, and Surveyor of the Roads. He is frank and hospitable 
to strangers, as a rule ; in favour of tbe established political in- 
stitutions of the country ; loyal as a subject ; generally available 
in case of need as a mounted yeoman ; and constantly in requisi- 
tion as a juryman in the Comts of Law. 

Thelrmimbers, The farmers are six times as numerous as the landowners, 
and capital there being 560,000 in Great Britain, and 600,000 in Ireland, 
the holdings there being on a smaller scale. They employ a 
vast capital in the aggregate, upwards of four hundred millions 
sterling, and, unlike that of the landowners, much of it is in 
daily use, circulating among tradesmen and labourers. 

Between the landlords and farmers there is an intermediate 
d^, the land-agents, to whom on most large estates the details 
erf toUsacting business with the farmers, and looking after the 
^i||fetion and buildings and general condition of the property, 
cteimitled. These gentlemen, in most cases, are prepared by 
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a course of special training and education for the very important 
and delicate duties thus intrusted to them. Where they possess 
such an amount of general knowledge as enables them to carry 

• their employer with them in all equitable arrangements for 

• maintaining the property in a state of high agricultural effici- 
ency, they perform a most useful function, and add very greatly 
to the welfare and comfort of all connected with the estates 
which they administer. A very eminent living authority rests 
the tenure of property on the fulfilment of duty ; and a most 
important part of that duty is to see that no good land upon it 
is suffered by neglect or mismanagement to remain unpro- 
ductive. 

The third class comprises the agricultural labourers, who The labourer*: 
are necessarily much more numerous than both landowners and 
tenants. They cannot be said to have any other capital than 
the furniture of their dwellings, their well-acquired experience 
in all the details of husbandry, and the bodily strength to use 
it. The English labourer, of the southern counties especially, 
has hitherto had but little education, except in his business. 

The Scotch have had their parish schools for three centuries, 
and the Irish a national school system for the last forty years. 

The legislation of 1876 has removed this blot on the English 
system, by enacting that no child shall he employed at any kind 
of labour until he is of the age of ten, nor above that age 
unless he can show a certain degree of proficiency in education. 

This excellent rule is a virtual compulsion of education, as 
parents and employers alike are liable to penalties for its in- 
fringement. And as it is now accompanied in ail parts of the 
kingdom by the establishment of duly regulated schools, no child 
can avoid an elementary education. 

The state of the agricultural labourer of the Southern their state in 
counties has long been the subject of reproach, and, till a some of the 
recent period, not without good reason. In many parishes the 
average rate of wages was below the means of maintaining a subject of 
man^s bodily strength adequate to good work, and the result reproach, but 
was that two men at low wages were kept to do the work of one 
well-paid labourer. The employer was a loser by this ; and 
though he might be aware of it, he could not help it, for there 
was a redundancy of labour seeking employment, and which 
had to he maintained either by wages or poor-rates. The 
labourer himself was uneducated, having little knowledge of any 
district outside his own parish, no means of moving beyond it, 
while he risked the loss of his legal right to the parish relief in 
illness or old age, if he left it. In such circumstances it was 
hardly possible for the agricultural labourer to attain any degree 
of independence. There was no margin for saving, no surplus out 
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which an enterprising man could make the venture of moving 
liis labour to places in which it would command a better return. 
And during the long period that this continued, his condition 
was low, and still shows itself in his small stature and slow gait. 
From the pressure of this system he was at last emancipated by 
the extension of his legal right of relief from the parish to the 
Union, a district much more extensive, and by the simultaneous 
increase in the demand for labour arising from the rapid de- 
velopment of the other industrial resources of the country. The 
great extension of steam-communication with America, and the 
encouragement thereby afforded to emigration, drew off rapidly 
the surplus agricultural population of Scotland and Ireland ; 
wages in both countries quickly increased, and this soon ex- 
tended its influence southwards. Agricultural labourers’ unions 
were formed in the depressed districts just when this wholesome 
feeling was spreading throughout the country, and to their efforts 
much of the natural effect of other causes in producing a rise of 
wages has been ascribed. This increase of wages was attended 
by a most useful result, for it forced upon farmers the more exten- 
sive use of machinery, and, in the end, brought about a higher 
scale of wages to the labourer, while the additional cost to the 
farmer is met to some extent by superior skill, and greater 
economy in the application of labour. It is worthy of note that 
the increase of agricultural wages has been greatest in Scotland, 
where labourers’ unions have not taken root. 

The general condition of the agricultural labourer was 
probably never better than it is at present. Compared with 
that of 300 years ago, in the time of Elizabeth, wages have risen 
sixfold, while the price of bread has only doubled. Two 
centuries later, in 1770, the farm-labourer’s wages was l5. 2c?. a 
day, wjaen the price of wheat was 46s. a quarter. In 1846, 
immediately before the repeal of the Com Laws, wages were 
Is. 7d., when wheat was 53s. At the present time wages have 
risen 60 per cent, while wheat has not increased in price. In 
other woifls, the labourer’s earning power in procuring the staff 
of life, cost him five days’ work to pay for a bushel of wheat in 
1770, four days in 1840, and two-and-half days in 1870. He 
is better lodged than he ever was before ; though, in many parts 
of the country, there is still much room for improvement in 
that respect. Compared with the labourer in towns, his position 
is <me of greater comfort ; he lives in a better atmosphere, he is 
ueum:© free from anxiety, and has a closer and more friendly 
wifli his employers, and with the schoolmaster 
of Ms parish. He is kind to animals, understfcuis 
them, and in his family shows a good example, 
of' sobriety’ and''industey, 
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To these three classes are committed the agricultural interest Each of the 
and industry of the kingdom. The two first have duties en- 
trusted to them by the constitution, for the management of the recruited^y 
public and local interests of their counties and parishes, in changes of 
addition to their special business as landowners and agricul- pi’op®^7 
turists. Each of the three classes is constantly being altered « 

and recruited by changes and additions. Landed property of 
Ihe value of several millions sterling a year changes hands, and 
as there is necessarily a larger body of persons capable of com- 
peting for small properties, there is a natural tendency to sub-divi- 
sion on sale. In every county many farms change their tenants 
at Lady Day or Michaelmas, new men with new ideas being 
substituted for the old, some of whom have died, some retired 
from business, and some moved elsewhere. Labourers move 
about more than they used to do, and learn something useful 
in each change, and large drafts of them pass olF to the other 
industrial pursuits of the country, and to the colonies. The 
feeling of being bound to the soil or the parish of his birth has 
lost much of its strength, and every facility is now presented to 
the unmarried agricultural labourer for improving his position 
if he desires to alter it. 

In short, our system is that of large capitalists owning the 
land; of smaller capitalists, each cultivating five times more 
of it than they would have means to do if they owned their 
farms ; and of labourers free to carry their labour to any market 
which they consider most remunerative. It has been the gradual 
growth of experience in a country of moderate extent, where 
land is all occupied, where capital is abundant and constantly 
seeking investment in land ; and where other industries than 
agriculture are always demanding recruits from the children 
of the agricultural labourer, who find, besides, a ready outlet 
in those British colonies where the soil and climate are not 
much different from that which they leave, and where their own 
language is spoken. And doubtless this facility of language 
has greatly helped the people of this country in encountering 
the trials and difficulties of emigration. But the want of it 
may be successfully overcome, as the example of Germany has 
proved in the tens of thousands of her people who have gone to 
the United States. There, and in the vast continent of Australia, 
there is room enough to take, with advantage, the surplus 
population of every country in Europe for many generations. 

Instead of struggling at home as cultivators of small patches of 
land, where nothing but the most sparing frugality enables 
them to live, the working, n^n of all countries are invited and 
assisted by Australia to take a shaie on equal terms with our 
own people in the great enterprise of <x)lonising a new continent, 

TOL. XIV. — S. S. Z 
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where liberty, order, and remunerative employment are offered 
to ail comers ; where the climate is pure and healthy for Euro- 
peans, and where every industry, agricultural, manufacturing, or 
mining, affords a field for enterprise. 

A system is best tested by its fruits. Compared with all 
other countries, our threefold plan of landlord, farmer, and 
labourer, appears to yield larger returns, with fewer labourers, 
and from an equal extent of land. Our average produce #f 
wheat is 28 bushels an acrej as against 16 in France, 16 in Ger- 
many, and 13 in Russia and the United States. We show a 
similar advantage in live-stock, both in quantity and quality. 
We have far more horses, cattle, and sheep in proportion to 
acreage than any other country, and in all these kinds there is 
a general superiority. Our most famous breeders of live-stock 
are the tenant-farmers. The best examples of farming are found 
in the same class. The improved breeds of cattle, the Leicester 
and Southdown sheep, and the extended use of machinery, 
manures, and artificial foods are chiefly due to them. , And 
the neatness of the cultivation, the straight furrow, and the 
beautiful lines of drilled com, the well-built ricks and docile 
horses, exhibit at once the strength and skill of the labourers. 
If that mode of husbandry which lessens the exchangeable 
value of bread and meat by an increase of production and 
supply, is the best for the community, from whom a smaller 
proportion of their labour is required for the purchase of their 
food, then our system of subdivision of labour by landowner, 
farmer, and labourer, the three interests engaged in its produc- 
tion, will stand a favourable comparison with that of any other, 
country* 

There are characteristic features in the business relation 
between the landowner and farmer which deserve notice, in 
its application to the three countries, England, Scotland, and 
Ireland. In England the general system is tenancy at will, 
hy which the connection may be terminated on six months’ 
notice. The result is, that the notice is rarely given, changes of 
tenancy are comparatively few, and systems of management are 
slowly altered. In Scotland there has long been tenancy on a 
nineteen years’ lease. The certainty of the tenure up to a fixed 
time prompts immediate enterprise to make the most of that 
definite period, and changes of tenant at its conclusion have 
become frequent. There can be no doubt that this has been 
attended with a more hearty and ready appreciation of improved 
lU'ocesses on the part of both landlord and tenant, and a higher 
seaie of wages to the labourer. It still needs, however, some eq^il’^ 
^e^ rules to Retire continuance of the tenant’s interest in good 
to the close of the lease. And the Scotch tenants are 
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also hampered bj an unreasonable law which prohibits them 
from transferring their leases even to a solvent and unobjection- 
able successor, and, still worse, from bequeathing the lease to 
their widows or anj of their children except the heir-at-law. 

Ireland has a system of its own. Till a very recent period the in Irelsaadl. 
tenant made all improvements, such as they were. He reclaimed 
the waste, built his own poor habitation, and he and his family 
ocScupied the land, and subdivided it amongst them. He thus 
tacitly acquired a hold on the soil much greater than in the sister 
countries, and which was generally acquiesced in by the land- 
lords, many of whom were non-residents. These three systems 
were the natural growth of circumstances, and have become 
deeply intertwined with the habits and feelings of the agricul- 
tural classes in the several countries. 

Three-fourths of the land in England have long been held by Origin of 
a comparatively small body of great landowners. From the , 

Revolution in 1688 till the Reform Bill of 1831, all political ^ 
power was in their hands. They were the patrons of agricul- 
ture, and their tenants, being accustomed to continue undisturbed, 
neither asked nor expected legal security of tenure. But habit 
and custom gave such security in reality, though not in law ; 
and to this day there are families of tenants-at-will who can 
count back a longer period of unbroken succession in their 
farms than the great landowner at whose will they hold them. 

The first Reform Bpl gave tenant-farmers, paying a rent of 501 
and upwards, the right to vote in the election of members of Par- 
liament, and thus strengthened their hold on the consideration 
of their landlord, hut at the same time gave him an unfortunate in- 
terest in the continuance of a system which kept them dependent 
on his will. This continued for one generation more, until 
in 1867 the franchise was lowered to 12/., and in 1871 vote by 
ballot introduced. By those measures the numbers and political 
strength of the tenant-farmer class were largely increased. House- 
hold mirage in counties is believed to be not far off, and thus 
the hitherto paramount political influence of the landowner in the 
counties is gradually being replaced by the wider basis of the 
representation of each of their varied interests. The first result 
of the latest extension of the constituency, and their protection 
by ballot, has been a strong agitation on the part of the farmers 
to obtain a legal right to be compensated, on removal, for their 
unexhausted manures and improvements. Simultaneously with 
it, a labourers’ league h^ been formed in some districts to 
concentrate the latent power of the dispen^ but numerous body 
of agricultural labcmrers. Both of these movemeuts have been 
attended with a moderate measure of success. The Agricultural 
Holdings Act, passed two yearn ago, recognises for the first 



me =40 


British Agrioiliure. 


time a legal right in the English farmer to compensation for 
unexhausted improvements, cumbered indeed with conditions 
which have made it unsatisfactory to both parties. A consider- 
able step has however been gained, as ail parties are brought 
to look carefully into their position, and thus the mutual connec- 
tion, while losing something of sentiment, will in time gain 
more of business and enterprise. 

Landowner’s In Scotland the necessities of the landowners prompted them, 
necessities at a much earlier period, to seek relief from the embarrassments 
Fea^s^in^ of entail by obtaining legislative power to borrow money for 
Scotland. the improvement of their settled property. And, when the 
means were thus provided for executing permanent works, the 
energies of the tenant-farmers were wisely enlisted in carrying 
these into remunerative effect by the now well-recognised form 
of a lease of nineteen years, at a fixed rent, to assure the tenants 
such a period of possession as should at once evoke their best 
exertions. This system has now been in practice for three 
generations, and its results are seen in a higher state of general 
cultivation than that of the sister countries ; greater competition 
for farms and a higher scale of rent ; more independence ; and at 
least as keen an intelligence shown in adopting improvements. 
For a long period the Scotch landowners have been compelled to 
look into the management of their property in a different manner 
from those of England. Upon them the liability was directly 
placed of finding the money for the public establishments of 
their counties, the churches, prisons, and police. They had 
the determination of questions of road-making ; and having to 
contribute directly a large proportion of the county expenditure, 
they took an active interest in its administration. This brought 
them into closer business contact with the fam^rs ; and recent 
legislation has tended to increase this connection bj the prin- 
ciple of imposing all county rates in certain proportion directly 
on landowners and farmers, and giving to both a representation 
at the same county or parish board. There is thus a better 
fusion of the two interests than in England, and a readier appre- 
ciation on the part of the landowner of the outlays requisite on 
his part to enable his tenant to make the most of the land he 
farms. The time seems mpidly approaching when the Scotch 
system of equal valuation and rating, imposed directly upon both 
landowner and farmer, will be imitated in England, and lead to 
the principle 0f local administration in each county by repre- 
sentatives of every interest at a county board. 

Fm-T^moe In Ireland the relation between landlord aiid tenant is alto- 


g^her different from that of England and Scotland. PrevioW 
of #1^%^ famine of 1846, the great landowners were non-msident, 
ffiiadle-uien im land was still in a great measure in the hands of middle- 
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men on leases for lives, with leave to subdivide a nd sublet for Ixeknd, and its 
the same time. These men had no permanent interest in the 
property ; their business was to make an income out of it at the 
least cost, and their intermediate position severed the otherwise 
natural connection between landlord and tenant. , The famine of 
1846 prostrated the class of middle-men entirely, and brought the 
landowner and the real tenants face to face. But the hold which 
the latter had been permitted to obtain, led them to consider 
the landowner very much as only the holder of the first charge 
on the land ; and they were in the habit of selling and buying 
their farms among themselves subject to this charge, a course 
which, as a matter of practice, was tacitly accepted by the land- 
owner. He had security for his rent in the money paid by 
an incoming tenant, who, for his safety, required the landowner’s 
consent to the change of tenancy, and the landowner’s agent 
then received the “ price ” of the farm (for that was the term 
used), and handed it over to the outgoing tenant, after de- 
ducting all arrears of rent. This suited the convenience of 
•landowners the most of whom had no money to spend on 
improvements, many of them non-resident and taking little 
interest in the country, and dealing with a numerous body of 
small tenants with whom they seldom came into personal con- 
tact. In the north of Ireland this custom of sale became legally 
recognised as tenant right. The want of it in other parts of . 

Ireland produced an agitation which ultimately led to the Irish 
Land Act, under which legislative protection is given to cus- 
i:oms capable of proof. The custom of selling the farm, subject 
to the approval of the landowner, by a tenant on yearly tenure, 
is rapidly gaining ground in Ireland ; and so firmly are the 
people imbued with this idea of their rights, that the clauses of 
the Irish Cand Act, which enable the tenant, by the aiid of a loan 
of Government money, on very easy terms, to purchase the 
proper ownership of his farm, are rarely acted upon, from 
the belief that the farm is already his, under the burden of a 
moderate rent-charge to his nominal landlord. Circumstances 
have thus brought about a situation in which the landowner 
cannot deal with the same freedom with his property as in 
England or Scotland, either in the selection of his tenants or in 
the fair readjustment of rent, and this has, in a great measure, 
arisen naturally from the neglect of his proper duties m a land- 
lord in not him^if executing those indispensable permanent 
improvements, which the tenant was thus obliged to undertake, 
and who in this way established for himself a claim to a co- 
partnership in the soil itself. 
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CHAPTER VL 

LaNB iMPROVEMElfT. 

Settlements HayINO now endeavoured to explain the respective positions 
br^Ss^Snder three interests engaged in the cultivation of the soil in 

the free action of the three countries forming the United Kingdom, I will 
of many land- proceed to consider the circumstances which embarrass the free 
owners in the ^ large proportion of the landowners, and the modes bj 

their property, which these are more or less overcome. A very large proportion 
of the land is held by tenants for life under strict settlement,, 
a condition which prevents the power of sale, and it is also fre- 
quently burdened with payments to other members of the family,, 
and in many cases with debt. The nominal income is thus often 
very much reduced, and the apparent owner of five thousand a 
year may have little more than half of it to spend. In such cases 
there is no capital available for the improvements which a 
landowner is called upon to make, in order to keep his property 
abreast of the advance in agricultural practice. ' This was press- 
ingly felt at the time of the repeal of the Corn Laws, and the 
Expedients withdrawal of protective duties from native produce. Parlia- 
nient, therefore, when it enacted a free import of the necessaries 
of life, provided otate loans on favourable terms to the land- 
owners for the drainage and reclamation of their estates. 

The potato disease of 1846 and 1847 was a serious calamity 
at the time, but it was the occasion from which arose the great 
stride made in agricultural enterprise in this country during the 
last thirty years. It led at once to the removal of all f^otective 
duties on foreign agricultural produce, and obtained for the 
people of this country access to supplies from foreign famds^ where 
wages were lower and good land more abundant. Landowners 
and farmers bestirred themselves to meet the inevitatte compe- 
tition to which they became exposed ; and tbeir efforts were 
promptly aided by the State with reproductive loans to tide them 
over the early years of trial. As the sums voted by Parliament 
for these loans became exhausted, LandTmprovement Companies 
were formed to carry on the good work on the principles which 
had already proved successful, though the Companies necessarily 
charged somewhat higher terms than those which the credit of 
the State had enabled it to afford without loss. 

Sta^ loans for ^ The State loans were liniited, in Great Britain, to. drainage 
and reclamation, the landowners being left to tbeir own re- 
source ior buudings, roads, and fences. In Ireland these 
Irtoa for "wepe and still are included, that country having always 

.:%jron^ in matters of State assistance. The rate of payment 
iavoTtrable annual instalments of per cent, which in twenty- 

tots; t^b t ^sars redeemed the principal, and at the same time 



British Agriculture. 309 = 4B 

paid tie annual interest at 3^ per cent In manj cases tie 
tenant undertook tie wiole of this annual payment in addition 
to iis rent, and tie landowner tins had iiis land permanently 
improved, and returned to him free of all charge, at the end 
of twenty-two * years. Not unfrequently tie landowner was 
satisfied with 5 per cent from his tenant, and paid 1 J out of 
iis own pocket for this permanent advantage. Especially was 
this the case in regard to buildings, the return from which is 
not so direct or immediate as from drainage or reclamation. 

The same principle is followed by the Land Improvement 
Companies, whose loans, like those of the State, are secured by 
priority over all other charges, but continue fox twenty-five or 
thirty years, in inverse proportion to the rate annually paid. 
It has been proposed to extend the term still farther,' in order to 
reduce the rate of annual repayment ; but this is a questionable 
advantage, for each generation has improvements of its own to 
carry out, and it is a good general rule that the cost of the past 
should be paid oS before new charges are placed on the land. 

The total amount of money charged on the land of the United 
Kingdom for agricultural improvements under the system of 
peri^ical redemption, in the last thirty years, amounts to about 
fifteen millions sterling — ^twelve in Great Britain and three 
in Ireland. About eight millions of it was advanced by the 
State, and seven millions by private companies. A large pro- 
portion of the first has now been repaid, having been returned 
to the public exchequer, principal and interest, and is no 
longer a charge upon the land. Two-thirds of the whole have 
been spent on drainage, the remainder on farm^buildings, 
labourers’ cottages, embanking, water-courses, farm noads^ l^- 
clamation, planting for shelter, and enclosing. The expenditure 
through ^uch loans goes on with great regularity at an average 
of half a million sterling a year, and the loans are being re- 
deemed and the charge extinguished at about the same rate. 
The extent of work still to be done exceeds what has been 
ai^mplished, and so many new demands arise to *meet the 
changes in husbandry that the system is likely to be a |^rr 
manent one. It may therefore be useful to consider its preset 
mode of working, the objections which have been made to it, 
and whether any improvement can be introduce which might 
facilitate its operation. < 

An inquiij into this subject Was undertakm by the House 
of Lords in 187$; The Committ^ comprised inen of acknow- 
ledged eminence on both sides of ]^itics, gr^t landowners 
conversant with such subjects, and having more or less practical 
knowledge of agricultural affairs. Twenty-three witn^ses were 
examined from yaxious parts of the kingdom, all of whom had 
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experience of the system. Various instances were adduced to 
show the unremuneiative nature of certain improvements, the 
explanation of which was either injudicious and imperfect exe- 
cution of the works, or inadequacy of capital, or energy, or 
knowledge, to follow them up by good culture,— want of know- 
ledge and experience on the part of the landowner or his agent, 
or the usual circumstances of a similar nature which are found 
here and there to occur in all large operations, which must often 
be unwittingly entrusted to weak or dishonest management. As 
' this inquiry embraced the execution of works in all parts of 
Great Britain, spread over a period of twenty-six years, and 
embracing an expenditure then exceeding ten millions sterling, 
the comparatively few and exceptional instances of failure might 
be taken as a strong proof of the general success of the system. 
Except in such buildings as required restoration from the con- 
tinued neglect of landowners to repair — a case very common 
both north and south — some return seems always to be reckoned 
General testi- upon, even for expenditure on new buildings. On all other 
inony to their kinds of improvement there was a general testimony to their 
remunerative character. And those of the witnesses most com- 
petent to speak, the tenant-farmers who had themselves repaid 
the cost of the works, declared that they had received from the 
money spent on land-improvement much more than a return of 
capital and interest. 

Objwt of The Committee very truly remark that it is an anomaly that 

Go^e^nm^t P^vate transactions should be submitted to the control of a 
control after Government office. This was perfectly legitimate, so long as 
issue of public the money advanced was a public loan. When the supply of 
mouey ceased, money ceased, and that of private persons or companies 

was substituted, the existing Government machinery of inspec- 
tion and control, which had been found on the whole to work 
well, was continued by Parliament on the ground that the im- 
provement of the land of this country was a matter of public 
interest But this was not with the view of protecting the 
interests ^f the remainder-man and mortgagee, for that is no 
part of the duty of Government ; but in order to give a first 
charge on the inheritance, and so enable landowners, whether 
under settlement or otherwise, to obtain money for improving 
their estates, which is an object of public importance, at a 
lower rate of interest than would otherwise have been possible. 
This preferential charge could be given only with the tacit 
assent of other parties already creditors of the estate ; and the 
condition which hitherto has assured that assent, has been the 
ca^ficate, under statutory powers, of an acknowledged Govern- 
au^^ that their security had not been thereby in- 
affect^. The continuance of the Government inspec- 




British Agriculture^ 


311=45 


tion has thus been wholly in the interest of the landowner, 
especially if he is under settlement or entail, where the tenant 
for life is otherwise unable to raise money for the improvement 
of his property. 

Besides the public and private loans spent on land improve- 
ment, a much larger sum has been laid out on the same object 
by landowners from their own resources. 

It may be useful to consider in their order the several objects Land drainage 
of land-improvement, and the return they are capable of yielding 
under suitable economical management. 

The first improvement, in all cases where it is required, is improTements. 
drainage, for until the land is freed from stagnant water and 
thus rendered capable of yielding its fullest assistance to the 
further efforts of the agriculturist, all other outlay is vain. 

There is never any difficulty in deciding upon the expediency 
of drainage in these islands, because wherever it is required 
and is judiciously executed it at once becomes remunerative. 

The under drainage of arable and good grass-land, in a 
climate where drainage is advantageous, renders the land so 
much warmer and more wholesome for plants and animals, 
everythiipg upon it becomes so much more thrifty, and all 
operations so much more easy and certain in their results, that 
it is sure to pay. No doubt the increasing cost of labour and 
materials is seriously felt, but the value of land and of most 
kinds of agricultural produce is likewise increasing. ' 

With regard to outlay on farm buildings, there is not the Greater 
same certainty of return. Farm buildings are of two kinds, 
those for the accommodation of live-stock and the manipulation penditare on 
of the crop, and those for the housing of the farmer and farm farm buildings, 
labourers. In regard to the first, it is only necessary to refer 
to the increasing prices of live-stock to show the ^vantage 
of making adequate and comfortable provision for their fo^ 
and shelter; But the time has gone by for great corn bams. 

^ The corn is now much more economically treated by stacking 
it in the field where it grows, and threshing it out by loco- 
motive engine-power when required. The partial conversion 
of these large barns into feeding-sheds, or in the grazing 
counties ihto haysheds, is the best mode of turning them to 
account ; and where farm buildings have^ been kept by the 
proprietor in good repair, their conversion to objects of modern 
husbandry need not be very costly. It is only where they have 
been completely neglected, and require entire renewal, that the 
expense is greater than can be met by the immediate return. 

Even then it is capable of proof that the economy of labour and 
of food, the better quality of the manum, and the greater thrift 
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of the stock, will, as a rule, be ample compensation for the 
charge. Additions to existing buildings for a specific object, 
planned and executed with judgment, will always be remunera- 
tive. But the more common fault of putting up very costly 
buildings, planned with little reference to the value and extent 
of the farm, or little practical knowledge on the part of land- 
agent or architect, too surely ends in disappointment to both 
landowner and farmer. 

Labourers’ cottages are reckoned the least remunerative of all. 
New cottages, even though built in blocks of two or four together, 
cannot at present be built by contract for less than 150Z. each, if 
placed, ay re- planned with due regard to comfort and decency, and at a greater 
Si^othei^oat- expense of haulage of materials is included. To 

lay of land- repay this in twenty-five years, both principal and interest, a 
owners’ capital. '5p-eekly rent of 4s. is required. But labourers in the southern 
counties haye been unable to pay more than 1^. or 2s. out of their 
weekly wages, so that the landowner who lets good cottages 
at that rent is restlly paying also 2s. or Bs. a week towards the 
wages of his farmers’ labourers. By this, all the parties are 
misled. The landowner’s duty to his estate is to provide it 
with all permanent buildings required for its proper cultivation. 
He must do so if he cultivates the land himself, and he ought 
equally to do so if be lets it to he cultivated by another. The 
farmer, whether landowner or tenant, must then furnish the 
farm with the ‘‘ plant,” the live and dead stock necessary for its 
cultivation. Both parties are entitled to look for a return for 
their investment ; the landowner’s safe and improving capital 
yielding him a smaller annual return than the farmer’s, which 
is liable to the vicissitudes q£ seasons, and wear and tear, 
must also cover his personal industry and dcilL The laboilr^rs’ 
dwellings are as indispensable as tbe stables and barns, and Xlo^ 
arable farm can be said to be complete which has feot the com- 
mand of an adequate number of cottages for the workpeople- 
These, with the farm and all other neoie^ary buildings, should be 
let ,?to the farmer at a rent which should include a fair return on 
the landlord’s capital, and th^- fami^<and the labourer should be 
left to deal with each dth^ bum of adequate remunera- 

tion for useful servi<^, regrdai^ hy the ultimate rule of demand 
and supply. On this fating the return on labourers’ cottages 
wilL become as remunerative ^ that of any other outlay of land- 
fOwntHTs’ capital, because it will be controlled by the real neces- 
and requirements of the farm. 
yTMs i(*(fill apply chiefly in cases where new cottages 
I , to and fresh outlay for that object is to be n^^e. 

.vast majority .of cases,' labourejrs’ cottag^:||a|ip«y 
npmbm's- Better cottages are;i:iequh5i^; 
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parts of the country, rather than more of them. It las been 
well ascertained that during the last thirty years the agricultural 
population has diminished. The circumstances whi«h have 
led to that continue in full strength. Increased facilities of 
locomotion between different parts of the countryj and for 
emigration across the seas, tend more and more to carry off the 
energetic portion of the agricultural population. This has raised 
the rate of farm wages and the cost of cultivating arable land. 

Th^ prosperity of the wage-earning class in other occupations 
has, at the same time, vastly increased the demand for butcher’s 
meat and dairy produce, and so greatly increased the returns 
from grass land. The natural result is a gradual conversion of 
suitable arable land to grass, and this diminution of extent is [ 
accompanied also by the introduction of labour-saving machines. 

There is thus in both ways a tendency to a diminution of our 
agricultural population, the one operating in carrying off the 
ablest to more remunerative fields of industry, the other in 
lessening the home demand for agricultural labour. It is a fact of 
great importance in the consideration of this question that, 
within the period between the census of 1861 and 1671, there 
has been a decrease of the country population in every county \ 
of England except five, and it is only in the suburban counties j 
and in the manufacturing and mining districts that an increase ! 
has taken place. Future provision for agricultural labourers’ | 
dwellings ought therefore to be in the direction of impnov^inent j 
rather than increase. | 

Abundant proof might easily be adduced from most parts of 1 
the country that on the main heads of agricultural imprevement 
there should be no lack of good return. The fact that the outlay 
goes on without diminution, notwithstanding the great increase 
in the cost of labour and materials, would » alone upset all 
reasoning, and isolated instances, to the contrary, A very Rxampks of 
instructive - paper on this part of the subject was produced 
by tbe managing director of the Lands Improvement Company. ^ 

It showed a return of forty cases of outlays, not picked cases, 

Wi , feiken as they happened to come, with the increased 
iehfels Subsequent to *the improvements. Upon an outlay in 
the segregate of 195,OOOZ. there was an increased rental of 
This increase had been obtained within seven to ten 
years. In only five Instances did the increase fall short of 
repaying the atihual fehatge which redeems the principal as well 
as the interest! In every other case it left a profit beyond this, 
in many cases a large profit. Qn th^ whole, the increase is 
equal to a return of 15 per cent, du the expenditure, and if this 
is capitalised at the common estimate df thirty years’ purchase 
Of land rent, the sum expended wiH be found to have bebn in- 



British Agriculture. 



pU^4S 

jcreased more than fourfold. If landowners generally could 
reckon on anything like the average return of these forty cases, 
they would have the means, under the Lands Improvement Acts, 
of improving their estates, not only without present loss, but 
with a large immediate profit. But no distinction was made or 
could be made in this return between that increment which 
arose from improvements and the general increase of rent due 
to the prosperity of the country, the increased value of produce, 
and the development of particular districts by the opening of 
I railways and roads. Still in one way or other the landowner in 
I these cases has been made entirely safe. 

And in the nature of things in this country such must be the 
> case wherever reasonable judgment has been shown in expendi- 
^ ture on land improvement. The improver is dealing with a 
j limited article, for the produce of which there is an ever- 
increasing demand. Nature has given us a climate more 
favourable to the production of meat and milk, vegetables and 
j grass, than that of any other European State. These, in pro- 
portion to theit value, are the least costly in labour, and therefore 
the least affected by a rise of wages. The growing demand for 
them, and their consequently increasing value, exercise a constant 
pressure for increased production, which can still to some extent 
be obtained by improving the land we have, A large proportion 
of the improvable land under cultivation admits of this, and much 
of that vast tract which has hitherto been left to nature might 
also be profitably reclaimed for the rearing of sheep and cattle. 


I 


j CHAPTER TU. 

Recent Rtse in the Value oe Land. 

^eatxiseln Theee has; been, witbin the last twenty years, a very consider- 
thf value of able increase in the value of land in this country. The income- 
i^Bearof the ^ returns are most instructive on this point, and, as they show 

Laws, the rental of land in England, Scotland, and Ireland separately, 
oDly -partly they afford the means of comparing the rate of improvement in 
ontiay of** Country. That improvement does not seem to have begun 

capital la im- ih England till 1858, the gross annual value of “ Lands ” in 1857 
provemeats. having been returned at 5u,000^. less in that year than in 1846, 
From 1858 the rise has been progressive and continuous, and 
with an average increase of 470,0O0L a year. The rise seems 
to have begun somewhat earlier in Scotland, and the average 
ye^Ij increase has been 82,000/. The returns from Ireland 
I caite^ 'be distinguished prior to 1862, and show an average 
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3 'earlj increase from that year of 39,000?. The total rise within 
a period of eighteen years has been a little over 20 per cent; 
but, as will be seen by the annexed Table, the proportion of 
increase on the Scotch rental has been greater, than on that of 
England. The small rise in Ireland presents a striking contrast 
to England and Scotland. — The capital value of the total in- 
crease at the present selling price of land in this country will 
be reckoned something prodigious, especially by those of us 
who are old enough to recall the dismal prophecies of the 
agricultural ruin which would surely follow the free admission 
-of foreign corn. 


Gboss Annual Value of Land Assessed to the Income-Tax in 
1857 and 1875. 



1857. 

1875. 

Increase. 

Increase 

& 

Capita! Value 
of Increase 
at 30 Years' 
Pordbase. 

England .. 

£ 1 
41.177,000 I 

£ 

50,125,000 

£ 

8,948,000 

21 

£ 

268,440.000 

Scotland .. 

5,932,000 ; 

7,493,000 

1,561,000 

26 

46,830,000 

Ireland, fcoml 

186a.. 

8.747,000 

9,293,000 

546,000 

6 

16,380,000 


65,856,000 

66,911,000 

11,055,000 

.. 

831,630,000 


This vast increase in the value of landed property within the 
short period of twenty years is very remarkable. It has been 
already shown that the improvement expenditure effected by 
loans has been fifteen millions. If we assume that even three 
times as much has been effected during the same period by 
private capital without loans, we here see that the capital wealth 
of the owners of landed property has been increase by three 
hundred and thirty-one millions sterling in these twenty years, 
at a cost to them which probably has not exceeded sixty millions. 

This increase, as elsewhere explained, has arisen chiefly from the 
great advance in the consumption and value of meat and dairy 
produce, and is thus only in part the result of land improvement. 

But though in the aggregate the landowners of England have Greatest rise 
become richer by more than one-fifth, and those of Scotland by Has l^in tUe 
more than one-fourth, the progress has not been uniform. In the 
purely corn districts, and on the chalk and sands of the drier Scotland: the 
counties where grass does not thrive, the increase has been small, cause of this. 
On the poor clays there has been none. It has been greatest in 
the grazing counties and in the west and north. The increase 
shown in Scotland deserves special attention. ^ In that country 
the larger proportion of grazing land no doubt partly explains 



S16 = 5^ British Agriculture. 

> ibis, but, on tbe other band, entails are more strict, and land is 
|inderstoad to be more heavily mortgaged than in England, so 
that in these respects Scotland has no advantage. It was this 
jfeeater disability of the entailed Scotch proprietor which drove 
pirn earlier to seek a remedy, A little more than a century ago. 
In 1770, the first Improvement of Land Act was passed, the 
lamous Montgomery Act, the preamble of which clearly explains 
Its origin. “ Whereas much mischief arises to the public, which 
Ihust daily increase so long as the law allowing such entails sub- 
sists, if some remedy be not provided,” and then it provided a 
jremedy very similar in principle to the drainage Acts passed 

.yd^for both countries eighty years later. But the power of raising 
^ money would not alone have sufficed. It was necessary also to 
Jtake care that that money should be wisely expended, and the 
j astute heads who devised the Montgomery Act enlisted the aid 
Jof the tenant-farmers, by giving them the security of nineteen 
] years’ leases, and thus obtaining their co-operation in the exe- 
' cution of the works, and in the subsequent operations necessary to 
make them remunerative. This co-operation between, landlord 
and. tenant in Scotland had heed in full action for more than two 
generations before the Drainage Loans introduced by Sir Robert 
Peel in 1848, when both landlord and tenant in Scotland at once 
eagerly availed themselves of the very liberal terms on which 
these were offered ; and that goes on to this day. The facilities 
given by tbe Improvement of Land Act, 1864, which enables 
limited landowners to operate with their own means without the 
intervention of the Improvement Companies, were at once rejc«>g- 
i nised in Scotland, which has availed itself of them to to Extent. 
’ six times greater, in proportion, than England. In Scodainni, a$ 
was stated by one of the witnesses, the tenants are piactiqally 
the applicants for improvement loans.” They readily meet their 
landlords much more than halfway in contributing to the repay- 
ment ; and instead of lagging behind, or waiting to be spurred 
on to further-enterprise, they compete even too much with each 
other for the possession of farms on terms which have now become 
more remunerative to the landowners than to themselves. There 
is not in England, generally, a similar spirit of agricultural 
enterprise. 

The To what is this difference between the two countries to be 

attributed ? Chiefly to three causes, in which the Scotch land- 

to hff hSiLss. <>wner has the advantage : earlier education in, an4 appreciation 
' ofj the benefits of land improvement ; a better knowledge of f:he 
business of land owning; and the general system of leases.h 
the first, reference has already been made. The better kno^?S 
le%e of their business has naturally flowed from it tO the 
landbls^lto's. They are trained to it by fathers who. haye JfOein 
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in their day likewise taught to look into the management of 
their property. Sir Walter Scott mentions the discussions with 
which his youth was familiar when Tisiting his country rela- 
tions, the comparative merits of long ” and ^ short ” sheep, 
the reclamation of waste, and the advantage in a bare country 
of sheltering woods. Aye be fticking in a tree,” was the 
dying advice of an old Scotch laird to his son, “it will h® 
growing when you’re sleeping.” The “ home ” farm was always 
found in the personal occupation of the Scotctf landowner, and 
the Edinburgh University has for many years had a Chair of 
Agriculture. It is true that among the greater landowners of 
Scotland the English schools and universities have long had a 
special attraction, but even their tone has failed to eradicate from 
the young Scotchman’s mind the inborn love of the farms and 
fields, and the country employments of his fathers. 

This knowledge of business is a matter of great moment to Landowning 
those who employ so vast a capital as the English landowners, 
a capital far beyond the entire value of our railways, mines, specidtraining 
ironworks, canals, and gasworks put together. Men of the highest is not deemed 
capacity, with special training and qualifications, are employed 
in the management of these. Constant watchfulness of the 
progress of invention, by which large results may be obtained 
on a given expenditure, is absolutely necessary to procure a 
profit in the general competition. The landowners of large 
* estates entrust the management of their property to agents, more 
or less qualified, many very capable, but often hampered by the 
pressing need of their employer for the largest return of rental 
at the least cost. The landowner himself too seldom takes such 
an active and intelligent interest in the details of management 
as would convince him of the need to keep his farms in a 
similar state of high working order. It is not with him really 
a question of business. Let us take, by way of comparison, a 
manufacturer, merchant, or shipowner, employing each a capital 
equal to that of a landowner who has a rental of 5(KX)f. a year* 

WhM,t would be thought of the prospects of a woollen manu- 
faclurer who, without the slightest preparation or special know- 
ledgte, embarked 100, OOOZ. in that business ? Or of a man who 
took over a mercantile concern of the same extent, without 
having ever before written ox read % business letter? Or of a 
young military officer giving up his commission to take the 
direction and responsibility of a great ship-owning house ? And 
yet this is in effect what is done every ^y by the majority of 
English landowners. They complain that the business so under- 
taken “is not sufficiently lucrative to offer much attraction to 
capital.” And people are ^irprised that within the narrow limits 
of the British Isles, with a teeming, wealthy, meat-consuming 
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people, so large a proportion of the cultivated land is still per- 
mitted to remain only partially productive. 

The third point of difference between the two countries is 
the system of yearly tenancy in England, while leases of nineteen 
and twenty-one years may be said to be the rule in Scotland 
and the exception in Englan4. It is in the nature of a yearly 
tenancy that there should be insecurity. Agricultural investments - 
demand time to be fully remunerative. How can a man subject 
at any time to a year’s notice to quit be expected to improve ? 
That he does so in very many cases is due to the confidence of a 
long-standing connection between landlord and tenant. There 
does not live a more upright honourable man in any class than 
the average English landowner. But, with every acknowledg- 
ment of his desire to be just and fair in his dealings with his 
tenantry, it is vain to look for enterprise and progress where 
there is no real security. Whether that may be best attained 
under the Agricultural Holdings Act, or by special agreement 
without a lease, or by giving such security with two years’ notice 
in addition to a lease, in one way or other security must be given 
to induce such an adequate flow of capital into the business of 
farming as will render it effective. 

Owners in fee simple, as well as tenants for life, very frequently 
use the powers given by the Land Improvement Acts. The 
principle of annual repayment of the loan, by which the estate is 
at once put under improvement and the debt redeemed, com- 
mends itself to every man who desires to retain and improve his 
property. He borrows, at a fixed rate of interest, on a security 
the augmenting value of which is all his own. Besides this^ 
there are few landowners who have not either inherited, or found 
it necessary themselves to create, mortgages on their estates. 
This is common to ail countries, and no change in the laws 
affecting land is likely to alter it. The limited owner and the full 
owner are alike subject to it. If further expenditure is required, 
the money in the ordinary way must be raised on less advan- 
tageous terms than the previous loans. It probably cannot be 
raised on any terms by the limited owner. But the admirable 
principle of Sir Robert Peels Drainage Loans, the essence of 
which is that no charge shall be sanctioned which does not 
promise a return greater th^n the annual cost of a gradual repay- 
ment of the debt, may, without injustice to the previous creditor, 
permit them to be made a prior charge upon the land, and will 
thus secure the most advantageous terms to the borrower, whether 
he holds under settlements or in fee simple. 

But there are many cases of land improvement w^hich can be 
only partially reached by these Acts, and which require to i?e 
deA' ^ith in a different manner. In the home counties^ for 
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instance, and in the neighbourliood of some of our great centres settled estates 
of population, there are large tracts of comparatively infertile 
land, let at low rents as farms, and yielding little satisfactory ^ ageoas, 
return to anybody connected with them. Cases may be met with 
where the limited owner, who has inherited such a property from 
I a succession of men in a similar position of legal incapacity, finds 
* himself, in the midst of general progress, constrained to keep 
perhaps half-a-dozen parishes in a state almost of stagnation. 

The country itself is most likely well-timbered and very pic- 
turesque, with easy railway access to the metropolis or town, and 
highly suitable for residential occupation. He could sell it readily, 
if he had the power, in small properties for that purpose, retain- 
ing still an important family estate. It would not be difficult 
to point out cases in which this might be done with immense 
advantage to the landowner, the neighbourhood, and the public. 

Take, for example, a limited owner of 10,000 acres of such land, 
yielding a gross rent of 10,000/. If he were enabled to sell 
2000 acres, which might fetch a residential price of 100/. an 
acre, or 200,000/., retaining his family seat and 8000 acres : 
his rental would then be 8000/., plus the interest at 4 per 
cent, of 200,000/. = 8000/. These sums together would make an 
income of 16,000/., or 60 per cent, more than he had before. 

He would thus at once find himself in funds and in spirits to 
go on with the improvement of the remainder of his estate, 
while the neighbourhood would have the advantage of a circu- 
lation of fresh capital and ideas, to brighten a scene formerly 
rendered gloomy by dissatisfied indifference. Landowners who 
are precluded by entail or settlement from using this natural 
advantage of their position, are deprived of an incalculable 
benefit to themselves and their families. 

To a certain extent this has already been discovered, and there Settlements 
are probably no settlements of land now made without consider- 
able powers of sale. The principle is recognised, and may with bein<r. 

great benefit be extended and made general. Settlements of 
* land to a limited extent, like settlements of any other kind of 
property, are likely to continue. I desire to avoid any dis- 
cussion at present of their advantage, or otherwise, as a question 
of polity, but am anxious to see them, at least, limited to lives in 
being, with large powers of sale, so as not to hamper in the 
smallest degree the most beneficial disposition of the land. This, 
with an improved system of land transfer, long promised and 
anxiously hoped for by men of ail parties, will render the country 
less dependent on palliative measures, such as the Land Improve- 
ment Acts. But these have proved, and continue to be found, of 
indispensable service, as, without them, the improvement of land 
would still be imp>ssible over a large portion of this kingdom. 

VOL. XIV.— s. s. 2 a 
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ca ItaUf even increased freedom for the energies of the landowner 

tenant-lvrmers adequately backed by an intelligent and enter- 

eatitled to prising tenantry. The rapid changes which have taken place in 
legal security, years, both in the improvement of live-stock and in the 
better cultivation of the land, are in the main due to them. 
The vast business which has grown up in the importation and ^ 
manufacture of manures and feeding-stuffs, shows their willing- 
ness to enter upon new lines of expenditure which promise 
useful results. They have a large capital at stake, and they 
justly desire freedom of action in regard to cultivation, and 
security for that portion of their capital which, being neces- 
sarily incorporated with the soil to produce a future return, may 
be confiscated wherever it remains unprotected by contract or 
by law. 


CHAPTER Vni. 

The Govebnment m its Conkeotion with Agriculture. 

No Minister of Thebe is no Minister of Agriculture in Great Britain, and no 
^uo Govern- made by Government to interfere with the cultivation 

ment control of the soil, or between the landowneirs, the tenants, and the 
exercised, or labourers. There are no State flocks, or herds, or horse-breedr 
or^State^flocks establishments, nor any State schools of agriculture. In 
or herds Ireland such schools, and several experimental farms, were esta- 
maintained hy blished at the cost of the Government, at the time of the potato 
Government, famine. In the disorganised state in which that country then 
was, some benefit ensued. But the general principle of our 
political system is that every trade and business should be self- 
supporting, subordinate only to the general laws, and controlled 
by the rule of free competition. The political influence pos- 
sessed by the landed interests insures for them adequate repre- 
sentation in the Government, and their great wealth endows 
them with the means of promoting all objects of general interest 
to them as a class. The Royal Agricultural Societies in Eng- 
land and Ireland, and the Highland and Agricultural Society 
of Scotland, are the self-supporting national institutions of each 
Kingdom for the promotion of Agriculture. And, besides great 
provincial societies in various parts of the country, there are in 
every county one or more local Agricultural Societies for the same 
object. These are all self-supporting, having neither stipend 
from the State nor being subject to its control. The good 
result of this principle is seen in the successful manner in which 
they have evoked friendly competition amongst all classes con- 
n^ed with the land, and disseminated in every part of the 
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country a knowledge of tlie best breeds of live-stock, and of 
the most improved instruments and processes of agricultural 
development. 

The only department of the State which has a direct connec- The Inclosure 
tion with the land is the Inclosure Office, which combines several 
objects, more or less appertaining to landed property, but with department 
no power to interfere except when applied to for the means of directly con- 
facilitating improvements. The costs of all proceedings effected 
through this department are provided by those who make use of 
it. Its original object was to promote the inclosure of waste 
lands, and thereby to increase the home produce of food, and 
afford increased employment to the agricultural labourers. 

These objects, so far as they were necessary, have to a great 
extent been otherwise accomplished, and the agricultural labourer 
has become happily independent of such aid. The duty of this 
branch of the office now is not to promote inclosure with the 
object of dividing the land amongst severalty owners, except in 
cases where by no other means could its improvement be effected, 
but to encourage the improvement of commons ” under a system 
of regulation, by which the land may he drained, planted for 
ornament and shelter, and the surface be improved for pasturs^e, 
without excluding the public from its enjoyment by subdivision 
into severalty ownership. Advantage of the office has fmm Its vai-ious 
time to time been taken by Parliament for objects of an ^'auctions, 
analogous character. The Drainage and Land Improvement 
Acts are administered by this Commission, the object of these 
Acts being, as already explained, to permit landowners to 
borrow money for permanent improvements, and to charge their 
lands with the cost of these on the principle of sudb annual 
payments as within a definite period will reimburse both prin- 
cipal and interest. The control exercised by the Government 
department insures that the proposed improvement shall he both 
beneficial and well executed, and that the future possessor of the 
property may not find himself on his succession called on to 
pay for .unprofitable outlays made by his predecessor. But any 
Government control in such circumstances is really the fruit of 
the artificial system of entail and settlement. 

The office is also entrusted with the formation.of commissions Formation of 
for the drainage of districts liable to floods, under which works Drdnage 
embracing large areas of country are carried out under a general 
system, the cost being levied on the landowners in proportion 
to the advantage they receive. In the execution of this duty it 
has been found that the applicants in many cases have erred in 
not including the whole of the area which should naturally fall 
under one control, and so failing to secure uniformity over the 
whole of the catchment basin afiected. 
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Floods in river valleys in autumn, and winter, and spring, 
provide rich irrigation for the land, the mud in which subsides 
when the waters are for a time partially stagnant They are 
very beneficial if not permitted to remain too long. Land 
subject to such floods should never be broken up from grass, as 
in no other way can it in this country be more profitably 
used. Before under-drainage became so general, the floods came 
down much more loaded with sediment, and therefore much 
more enriching than now, when the rains of the uplands pass 
through and are filtered by the soil. Summer floods are in- 
jurious but they are rare, and if once in twenty years they injure 
or even carry off the hay, there is some compensation in the 
heavy crops of aftermath that follow. If the natural beds of 
the rivers were kept free from obstruction there would be far more 
benefit than injury from floods. 

But in earlier times, before steam-power was known, water- 
power was found a valuable aid for both mills and navigation. 
Weirs and dams were then constructed, and water rights have 
grown up which greatly hamper arterial drainage. Towns on 
the river banks, though generally built above flood-mark, are 
injured by long-continued floods ; and their interests, as well as 
those of the land, are concerned in removing all artificial ob- 
structions. There is no longer any necessity for these, as steam- 
power can everywhere be substituted for water-mills, and the 
tedious delays of barges be superseded by the quicker and more 
certain conveyance by railways. The barge navigation was 
attended by one benefit, as, in order to maintain adequate depth 
of water, it was necessary to keep the bed of the river free 
from the natural growth of weeds which otherwise impede the 
current, and cause deposits of mud which gradually contract the 
outfall. Questions of compensation, however, arise when rights 
of any kind are touched, and hence the need of some authority 
to control and reconcile opposing interests. 

The Inclosure Commissioners have power, upon application 
being made to them, to recommend the formation of drainage 
districts, which may embrace either the whole or a part of a river 
basin. So far as their experience has gone, it is in favour of 
placing each liver basin as a whole system under competent 
authority, with power to that authority to form sub-districts 
for the management of each, with representatives at the general 
bo^ which controls the whole. As the object is not to prevent 
floods, but to limit the period of their stagnation, it is seldom 
that any grand en^neering operation is required. 
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Another most useful branch of the office is the very extensive 
power entrusted to the Commissioners to carry out exchanges 
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and partitions of lands. Bj their aid any two landowners can, iaex- 
at very trifling expense, correct any irregularity in the boundary 
of their resj^ctive estates, or even exchange entire farms or * 

estates. This may be done without any risk or investiga- 
tion of title, by the simple process of attaching to the lands 
excthanged all the accidents of title, tenure, and incumbrance, 
which formerly belonged to each other. The only questions 
requiring the decision of the Commissioners are: Is the ex- 
change beneficial to the two estates? Are the parcels proposed 
to be exchanged equal in value? or within one-eighth of an 
equality in value? When satisfied of this, the Commission 
authorises the exchange, and the one parcel immediately, for 
all purposes, takes the place of the other. So that if the title 
of either be thereafter found faulty, the person who may recover 
will have, not the land with the faulty title, but that which the 
Commissioners have put in its place, and clothed with all its 
liabilities. Certain notices must be given; the order of exchange 
is not confirmed until three months after the notice, and if 
during that period any person dissents who is entitled to any 
estate in, or charge upon, either of the lands proposed to be 
exchanged, the Commissioners withhold their confirmation while 
the dissent continues. From time to time the powers of the 
Commission have been extended to comprise all cases omitted 
from the original statute. All hereditaments, corporeal and 
incorporeal, may now be exchanged with ease and at a very 
moderate cost. Inequality in value to the extent of an eighth 
may be compensated by a rent-charge annexed to the less valu- 
able, and charged upon the more valuable property. 

The extent to which this beneficial and inexpensive power is Estynt to 
used is very considerable. It is mostly in the rectification of ^ade^i^e of. 
boundaries, or the exchange of intermixed lands, and in many 
cases to facilitate building operations, and embraces annually 
from 6000 to 10,000 acres, having a value of from 400,OOOZ. to 
500,000/. 


CHAPTEE IX. 

Waste Lands and Copyholds. 

The past result of the inclosure of waste lands under the control Incloaure of 
of the Government may be learned from a return to an Order of waste lands? 
the House of Commons, made in 1873, which showed the ex- 
tent of commons and common field lands then in England and 
Wales to be 2,632,0(X) acres, about one-fourteenth part of the 
whole surface of that country. Probably one million acres of the 
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whole ate capable of improvement bj reclamation, drainage, or 
planting. Previous to the passing of the General Inclosure Act 
of 1845, 2500 inclosures had been sanctioned bj private Acts 
of Parliament, under which 2,142,000 acres of waste land were 
inclosed. The inclosures since 1845 have added 600,000 acres, 
so that up to the present time 2,757,000 acres altogether have 
been thus redeemed from waste. 

The results of the inclosures since 1845 present some interest- 
ing facts in regard to the subdivision of land, and the addition 
made to the number of small landowners in the country, and the 
public works of improvement carried out under the process of 
inclosure, which are worthy of record. This is altogether in- 
dependent of the individual and public advantages arising from 
the reclamation and agricultural improvement of the land itself. 
The 600,000 acres dealt with since 1845 have been divided 
among 26,000 separate owners, in an average proportion of 
44J acres to each lord of the manor, 24 acres to each common- 
right owner, and 10 acres to each purchaser of the lands sold to 
defray part of the expenses. In many cases the expenses were 
raised by rate among the persons interested, but this was optional, 
since such persons had the alternative of selling a portion of the 
land for that purpose. With that object 35,450 acres were sold, 
chieSy in small lots, to 3500 purchasers. The lords of the 
manors, 620 in number, received as compensation for their rights 
in the soil, on an average, about one-fifteenth of the acreage of 
the wastes. These wastes of manors were, under the Act . of 
1845, made subject to the setting out of allotments for public 
purposes, and in this respect were distinct from the common- 
able lands, which are undivided private property, and were not 
made subject to public allotments. 

As this is the largest and most general distribution of land 
into small properties that has taken place in this country in 
recent times, it was desirable to know the quality and occupation 
of the persons into whose hands these lands have passed. To 
discover this, the legal description both of allottees and of pur- 
chasers of sale allotments, was taken from inclosures in which 
that description is given, one in each of the following counties, 
viz. Bucks, Cumberland, Chester, Devon, Essex, Hants, Herts, 
Lancaster, Norfolk, Oxford, Stafford, Sussex, Worcester, and, in 
Wales, Carnarvon and Carmarthen. Upon this basis, and so 
far as such an average can be accepted, the proportionate num- 
bers of the different classes of the 26,000 landowners amongst 
the land has been divided are as follows : — ^Yeomen and 
feil'imers, 4836 ; shopkeepers and tradesmen, 3456 ; labourers and 
3168 ; esquires, 2624; widows, 2016; gentlemen, 1984; 

artisans, 1067 ; spinsters, 8W; charity trustees. 
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704; peers, barouets, and sons of peers, 576; professional men, 

512 ; and about 3000 others in gradually diminishing pro- 
portions, but comprising nearly every quality and calling, from 
the Crown to the mechanic, quarryman, and domestic servant. 

The influence of this change has not been confined to particular 
counties, but has been more or less felt in all. It has made an 
appreciable addition to the number of small landholders in 
England, bringing upon hitherto comparatively unproductive 
wastes the individual interest and intelligence of a numerous 
and varied body of persons, by whose industry the best of these 
lands have been made not only useful to their owners, but have 
become available for sale and purchase, and, in their improved 
condition, for bearing their just share of county and parish rates 
and public taxes. 

More than two thousand miles of public roads have been con- Extent of 
structed in connection with these enclosures since 1845, at the 
cost of the common-right owners, in addition to the numerous 
accommodation roads set out for their special use in giving 
convenient access to their several allotments. Other works of 
a public nature, such as embanking and straightening the course 
of rivers connected with inclosures, have been executed. The 
value of lands devoted to public objects, at the cost of the 
owners of common rights, is equal to one-eighth of the whole 
value of the land inclosed. 

The total estimated value of the wastes inclosed amounts to and value of 
6,140,000/. The value of the land taken from the best of this 
for public purposes (comprising land for recreation, field-gardens, objects, at the 
public quarries, fuel, schools and churches, burial-grounds, cost of the 
public roads, and other purposes) has been estimated at 282,140/. of com- 

To this must be added the cash, raised by rate, or sale of pro- equal to one- 
perty, and expended on the construction of public roads and eighth of 
other public works connected with inclosures, 473,500/., making 
together, 755,640/. Comparing this with the fee-simple value inclosed, 
above mentioned, it appears that nearly one-eighth of the whole 
value of the wastes inclosed has, under the direction of the 
Commissioners, and with the assent of the proprietary interests, 
been devoted to objects of public utility and convenience. 

Thus, in the course of one generation, an extent of land equal to 
that of a county has been redeemed from a condition of waste, 
and has been divided among a far larger and more varied body 
of landowners than that of any county in England, Valuable 
public roads of great extent have been constructed, opening up 
for business and pleasure many otherwise inaccessible localities, 
and at no cost to the public. The area of production and em- 
ployment has been increased, and in the same proportion that of 
public and local taxation has been extended. A great number 
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of small landed properties have been created, and labourers’ 
field-gardens in the rural districts have been afforded in larger 
proportion to the extent of the land than appears bj the Agri- 
cultural Returns to exist elsewhere in England. 

Though the best of the land was probably first dealt with, 
there can be little doubt that much of that which still remains 
uninclosed may be advantageously brought under the operation 
of the new law, which, in the altered state of the circumstances 
since 1345, provides more fully for the public interests of the 
neighbourhood, and especially of large populations ; and at the 
same time may yet be found, in less populous quarters, the 
useful instrument of adding some considerable extent of avail- 
able land to the solid resources of the country. 
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Lands or houses held by copyhold tenure may he enfranchised 
through the Copyhold department of this Commission. These 
are held by record in the book of the lord of a manor, anciently 
on certain terms of service, now commuted into a money pay- 
ment. The tenants of a manor, which was held by the lord 
from the Crown under ancient grant, gradually acquired the 
right to be placed on the court roll of the lord on the same con- 
ditions as their predecessors, and became entitled to demand 
copies of these conditions, which, so long as they were fulfilled, 
gave them a title to their estates. The conditions of the tenure 
are governed by the customs of the manor as shown in the rolls 
of the Manor Courts, and by constant and immemorial usage 
and the title is simply a copy of the court roll, authenticated by 
the steward of the manor. Two conditions are essential ; first, 
that the lands are parcel of, and situated within, the manor ; and 
secondly, that they have been demised, or are demisable by copy 
of court roll iramemorially. 

The ease with which a title can be given is the only iad- 
vantage which this kind of tenure possesses, the uncertain 
nature of its services, reliefs, escheats, fines and heriots, and 
rights to timber, being a great obstacle to any kind of improve- 
ment. In 1841, the Legislature, with a view of removing these 
disadvantages, passed an Act for commuting manorial rights, 
and facilitating the enfranchisement of copyhold property. 
This was amended and extended by subsequent Acts of the 
Legislature. Since 1841 upwards of twelve thousand enfran- 
chisements have been completed under the Copyhold Acts, and 
they are now proceeding, through the instrumentality of the 
Copyhold Commission, at an average rate of 600 a year;.. 
Besides these, a very large number have been effected through- 
mt the different parts of the countiy, without the intervention of 
office, owing to the stimulus to voluntary enfranchisement 
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given bj tbe Copyhold Acts. But though the number seems 
large, it represents probably but a moderate proportion of the 
whole, as wherever there is a manor there are many copyhold 
properties ; and much yet remains to be accomplished before 
this injurious and obstructive kind of tenure shall altogether 
cease to exist. The Copyhold Commission was formed with 
the intention gradually to abolish copyhold tenure, beginning 
by offering facilities for voluntary enfranchisement, after which 
it should proceed to its object of extinction on the compulsory 
principle- Accordingly, after ten years^ trial of facilities under 
the voluntary system, compulsory powers were given to either 
lord or tenant to demand enfranchisement, with further facilities 
again in 1858, which led to a rapid increase in the number of 
enfranchisements. Under the present Acts either lord or tenant 
(except where the copyhold is held without a right of renewal) 
may now apply to the Copyhold Commissioners to compel 
enfranchisement upon terms to be fixed by two valuers, one 
appointed by each, or by their umpire- And in small cases, not 
exceeding 20/. of annual value, the amount may be assessed by 
a single valuer, nominated by the Justices of the locality. 

The complete extinction of copyhold tenure is still far from Ckimplete 
accomplishment. And so long as any considerable extent of the 
land of this country, embracing a vast number of the smaller 
estates and houses, remains subject to manorial fines, whether 
certain or arbitrary ; joint rights in timber, under which the 
tenant cannot cut without leave of the lord, nor the lord enter 
the land to cut without leave of the tenant ; vexatious demands for 
heriots, and a species of control worse than double ownership ; a 
very great bar is presented to the profitable use of such property, 
an evil naturally most felt in the populous parts of the country. 

The Copyhold Commission has now been in operation for 
thirty-five years, so that full time has been given to prepare 
and provide for the final extinction of this kind of tenure, as 
originally contemplated by Parliament. The simplest mode of Mode of 
doing so would be by enacting that within some definite number ^^omplishing 
of years, say thirty, all copyholds then existing should become 
freehold. Till the termination of that period the right of either 
party to compel enfranchisement should continue, and the 
obvious interest of the lords to make the most of their oppor- 
tunity would quickly bring about this transformation. 

The Tithe department of this Commission also administers 
questions connected with tithes for the support of religion. 
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CEAPTEE X. 

Church, Crowds Charity Estates. 

Tithes fot snp. Ih the early period of Cbristianitj in tliis country, among other 
pert of religion ecclesiastical laws introduced from the neighbouring continent, 
IB England: Scriptural principle of reserving for the support of religion 

a tenth part of the produce of industry was enjoined. This 
included not only a tenth part of the produce of the crops and 
stock payable in gross, but also a tenth of the clear gains from 
manual occupations and trades. This large proportion of the 
total produce of those countries which had embraced Chris- 
tianity was apportioned, more than a thousand years ago, into 
four divisions : one to maintain the edifice of the church, the 
second to support the poor, the third the bishops, and the fourth 
the parochial clergy. Originally all the land in the country 
was titheable except such as belonged to the Crown and the 
Church itself. At the time of the Reformation, much of the 
Church lands in this country passed into the hands of laymen, 
and continued exempt from tithe, and from various other causes 
a considerable proportion of the lands of the country has become 
exempted. As the country became more populous, and its 
demands upon the produce of the soil more difficult to meeft, the 
payment of tithes in kind was found a great hindrance to im- 
proved agriculture, as men were naturally unwilling to expend 
capital for the purpose of increasing the produce, if another who 
ran no risk, and bore no part of the toil, had a right to share 
cOTQiDiited in that increase. Forty years ago it was determined that this 
should cease, and it was enacti^ that, instead of payment in 
mosey pay- kind, tithes should be commuted into a payment in money, cal- 
culated on the average receipts of the preening seven years, the 
annual money value to vaiy according to the annual price of 
com on a septennial average, but the quantity of com then 
ascertained to remain for ever as the tithe of the parish. 

A very important change of principle here took place. Up 
to that time, the income of the Church increased with the 
increased value yielded by the land, the original object that the 
Church should progress in material resources in equal proportion 
with the land being thus maintained. From 1836 that incre- 
ment was stopped. Since that time the land rental of England 
has risen 50 per cent., and all that portion of the increase 
which previous to 1886 would have gone to the Church has gone 
to the landowners. A tenth of that would not, however, by 
any memns adequately represent the loss to the Church and the 
gam to ihsi landowners ; for the tithe in kind was the tenth of 
the gross |noduce, which was equal to much more than a tenth 
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of the rent of arable land. In 1836 the money value of the tTnexpected 
tithe, as compared with the land rental, was as four millions 
sterling to thirty-three. In 1876 the tithe was still four millions, 
but the land rental had risen to fifty. If the old principle of income of the 
participation had continued, the annual income of the Church phuxch, and 
would now have been two millions greater than it is. Neither of^^land- 
party anticipated a result to such an extent when the Tithe owners. 
Commutation Act was passed, for not for twenty years after that 
time had the rent of land in England recovered the heavy fall it 
experienced at the close of the war in 1815. It was not until 
the vast development of industry, under a policy of Free-trade, 
had so increased the general prosperity, that the value and rent 
of land began steadily to rise. It then became plain that 
under the operation of a law intended simply to encourage 
agricultural improvement, the community, represented by the 
Church, are gradually losing a part of their natural inheritance. 

The same change is in operation in the vicinity of the great 
cities , and towns, where population and wealth increase and 
accumulate. An acre of land in such situations, which yielded 
in its natural state a rent to the landowner of 3Z., and to the 
tithe-owner of lO^., when converted to building may produce 
a ground rent of 3007., besides the reversion to the landowner 
at the end of a long lease of the whole of the property erected 
» on it by his lessee. No doubt, since the Reformation, the 
Church has been limited by law to the agricultural increased 
produce, and was not entitled to demand a share of the building 
value. But it was not contemplated that the landowners should 
thus obtain the whole growing value of the land without leaving 
any part of it for the support of religion. The operation of this 
change has been chiefly in favour of the better class of lands, 
those which from their quality and position have risen most in 
value. On the poorest kinds of arable land — ^the cold clays, 
and the thinnest chalk — the increased cost of labour has, in some 
exceptional cases, brought about a lowering of rent, while the 
tithe can undergo no diminution. The landowner in. such case 
has to bear the loss, just as in the other he gets the gain. 

In a country like this, in which the inevitable tendency of Parish clergr 
increasing wealth leads to the gradual diminution of small estates, 
there would be some considerable loss to the ranks of small 
resident proprietors by any change which should lead to the fourth of the 
absorption of Church property. In every parish of the kingdom land- 

there is a resident landowner, who, as the clergyman of the parish, 200 I. » year, 
receives in residence, glebe, and tithe, about a tenth part of its 
rental, which he spends within it, and in return for which he is 
the minister of rich and poor. The number may be about 12,000 
in England alone, with an average annual value of 300/. As . ^ 
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their income is in no way affected bj the question of rent, tlieii 
position is one of perfect impartiaiitj between landowners and 
their tenants, and they are the natural referees of the poorer 
inhabitants. In proportion to the whole number of landowners 
in England the removal of this numerous body would strike out 
more than a fourth of those receiving above 200Z. a year, and 
probably much more than one-fourth of the resident landowners. 
This, irrespective of the question of religion, would be a change 
of great magnitude in its social effect, which deserves careful 
consideration. 

Ckown Estates. 

Hex Majesty’s 

Besides the domain and Great Park attached to the Royal 
Te4imef Castle of Windsor, 14,000 acres in extent, there are comprised 
in the Royal patrimony upwards of 70,000 acres of land in the 
Kingdom let in farms to agricultural tenants, and also house 
property in London, and land let on building leases, and con- 
siderably more than 100,000 acres of Royal forests. For the last 
twenty years this great property has been managed by two 
Commissioners, under the superintendence of Her MajestyV 
Treasury, with great judgment and care, and at the moderate 
cost of less than 3 per cent, on the total receipts. The gross 
revenue has for some years shown a steady annual increase, and 
now amounts to 469,0001. A large expenditure is annually 
BOW yield a made in maintaining and improving the property, but the sur- 
So annually to the Exchequer has risen above, and 

Exch^uer likely to continue more and more to exceed the annual amount 
exceeding the of the Civil List. This is a sum assured by Parliament to the 
CM? Sovereign, at the beginning of each reign, to defray the expenses 

of the Royal Household, by an arrangement continued from 
Sovereign to Sovereign from the time of the Revolution in 1688. 
The surplus income from the hereditary estates of the Crown, 
which was then precarious and uncertain, is by this arrangement 
during the reign of the Sovereign paid into the public Exchequer,, 
and a fixed sum of 385,000/. is, in lieu of it, annually paid to 
the Queen for the maintenance of her State, and for the salaries 
and expenses of Her Majesty’s Household. In the period of 
forty years since the commencement of the present reign, all 
expenses, both public and private, have largely increased, but no 
new demand on that account has been made on the public for 
an increase of the Civil List. And as the hereditary estates are 
now yielding to the public Exchequer more than it pays to the 
Queen, the remarkable and probably unique example is presented 
m this country of a great Sovereign whose household and Royal 
dignity are thus maintained without any cost to her subjects. 
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I am indebted to the Earl of Powis for the following inte- 
resting particulars in the business relations of the Crown with 
its agricultural tenants : — 

The average rental of the agricultural land of the Crown 
Estates is at present rather more than 32s. %d, per acre. Nearly Grown 
the whole of it is let in farms of various sizes, on agricultural Farms are let. 
leases of 21 years’ duration, subject to the reservation of all 
trees and substrata. The tenants are to reside on the premises: 
to cultivate according to the best mode of husbandry in the 
district : within the last three years of the termination of the 
lease not to sow two white crops in succession, or to plant on 
the same land more than one crop of potatoes. The tenants 
to be entitled to one-half of the money expended by them in 
the last year of the term in the purchase of linseed, cotton, and 
rape-cake consumed on the premises, but not to an amount ex- 
ceeding one-half of the average expenditure for such articles 
during each of the three preceding years. The right of shooting 
and sporting is not reserved from the tenants, except under very 
special circumstances. New buildings are constructed, and 
existing buildings improved, and under-drainage, roads, and 
other permanent improvements executed at the cost of the 
Crown. Terms of renewal are proposed to desirable tenants, 
two years before the expiration of lease. 


Chakity Estates. 


The value and extent of land held in trust for charities in Charity 
England alone is very considerable. Inclusive of rent-charges : 
and fixed annual payments, the gross annual rental exceeds 
1,558,000Z., derived from 524,000 acres of land, and the houses 
built thereon. Besides this, the Charity Trusts possess in 
Government Stock and other personalty, nearly 20,000,000/., 
yielding an annual income of 640,000/. Their total income their valne. 
from real and personal property is thus close upon 2,200,000/. 

This great property is held in separate endowments in all parts 
of England, in number estimated at about 50,000, which are 
administered by various bodies of trustees, such as Municipal 
Trustees, Ministers, and Parish OiBScers, and in many cases by 
persons who may be termed private trustees, or such as are not 
trustees in virtue of holding any especial oflSce. These have 
been placed by Parliament under the general superintendence of 
a Government Department, the Charity Commission, which 
reports annually to Parliament upon the administration of the 
charities over which they possess necessary power of control. 

The principal objects to which the funds were appropriated by 
the founders of the charities are education, apprenticing, and 
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advancement of orphans ; endowment of clergy, lecturers, and 
for sermons ; Church purposes and repairs ; maintenance of 
Dissenting places of worship and their ministers; public 
parochial uses ; support of almshouses and pensioners ; distri- 
bution of articles in kind and money ; medical hospitals and 
dispensaries. The property which has thus in the past been 
voluntarily devoted by benevolent persons as an endowment for 
Their magni- charitable objects in England, is equal to more than one-half of 
^dth possessed by the Established Church. If we add the amount 

cM ad- annually expended in the United Kingdom on the relief of the 
ministration, poor and in aid of education, it appears that the annual expendi- 
ture on objects of charity, exceeds the whole cost of the civil 
administration of the country. 

I have now brought to a close this general view of the present 
state of British Agriculture, the preparation of which I was 
invited to undertake by the Council of the Royal Agricultural 
Society ; very inadequately executed, I fear, but with as much 
care and accuracy as a wide experience enabled me to command. 
I have sought to place in a clear light the leading characteristics 
of our various systems as influenced by soil and climate, by the 
progress of population and wealth and its increasing demands, 
and by the distribution of landed property and the relations 
subsisting between the classes engaged in its cultivation. I 
have entered with some minuteness into those special features 
which chiefly distinguish ours from Continental agriculture, in 
order to facilitate comparison with that of other European 
countries. The Papers which are to follow will fully develop 
the several branches of the subject, each being the work of an 
accomplished writer specially acquainted with that part which 
he has undertaken. The state of the law as affecting agriculture, 
the pressure of public and local taxation, the requisite amount 
of farm capital, and the general subject of practical agriculture, 
will each be comprehensively treated. The cultivation of fruits, 
vegetables, and hops, will be described. The condition of the 
agricultural labourers will receive special notice. The influence 
of chemical discoveries on modem agriculture will be the theme 
of the distinguished Chemist of the Society, Dr. Voelcker ; and 
a description of the position and widely extended usefulness of 
the Royal Agricultural Society itself, by the Secretary, will 
fltiy complete the subject. 
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ENGLISH LAND LAW. 

« 

CHAPTEE L 

Stjccessioh Am> Owneeship of Law>. 

The soil of England is divided at the present time, according to 
a recent Parliamentary Return, among some 250,000 landholders, 
in addition to a much larger class, numbering about 671,000, 
who own less than one acre each of what may be called the most 
valuable of all the subjects of possession. In this sense, at least, 

‘ it may be called the most valuable, that there is nothing else 
which represents so large an amount of capital in proportion to 
the yearly profits to be derived from it ; and it is obvious that 
a means of investment, which attracts capital at a less rate of 
interest than any other, must necessarily possess unique and 
intrinsic advantages of its own. The nature and reality of 
these advantages belong to a question of political economy, 
the discussion of which would be out of place in the present 
paper, in which it is proposed to consider very briefly the laws 
by which the succession to and the ownership of this valuable 
possession are at present regulated in England, and to trace 
shortly the history of their past development. 

It is the peculiarity of English law that any absolute owner- Feudal tenure, 
ship of the soil is, theoretically, a thing unknown. All Sovereign 
Stateis are regarded as possessing over their own territory the 
right of eminent domain” (domaine haimni)^ which is the 
name given hy jurists to the paramount power possessed by the 
head of every State of disposing, in case of necessity or for 
the public ^fety, of all the land, private property or not, within 
its limits. But in addition to this light, the introduction of the 
feudal system into England 'vested the ultimate seignory or lord- 
ship of all the soil in the Sovereign personally j and all that a 
landowner can even now possess isj in theory, some portion of 
the Sovereign’s right, ceded either tacitly or expressly at the time 

2 B 2 
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Right of alien- 
ation of land. 


Manors* 



when his tenure or holding commenced. This tenure, rendered 
uniform in its character by a statute passed on the accession of 
Charles II. after the Restoration (12 Car. 2, c. 24), has gradually 
become of little importance in its present effect ; but, as the 
foundation upon which the whole of the English land law has 
been built, it can never be entirely disregarded. It is indeed 
difficult to believe that two hundred years ago the burdens and 
liabilities involved in it were grave in their character, and 
general in their operation ; and to h generation which enjoys the 
free possession of the soil, emancipated from the shackles which 
so long impeded the development of its resources, the evils which 
their ancestors were compelled to tolerate are scarcely known 
except by tradition, or by the imprints they have left upon the 
laws under which their substance has passed away. 

The great bulk of the soil of England, comprised in the fiehs 
or holdings thus created by the Sovereign's pleasure, was 
originally alienable under peculiar conditions. The right which 
the original tenant possess^ was not passed on in its entirety t^ 
fike alienee, in whose favour the transfer was inade. He bec£W| 
a sort of under-tenant of the first tenant or grantee of the Crowi- 
in whom a seignory or lordship remained to enable him to fulfn^ 
the services which were imposed as the consideration for, and! 
as inseparable from, the royal bounty. The sub-holdings thuii 
created became the manors of the lords by whom they were 
granted, and a variety of minor tenures, too complicated for 
discussion here, thus came into existence. It will be sufficient 
to say that the tenants of these mainors, as of those older oneS| 
which had a different origin, consisted mainly of two great I 
classes* First, the freeholders of the manor, who occupied wh^i 
the Saxons called the hokland^ and held exactly the same relation 
to the lord that the lord bore to the Sovereign, enjoying a de- 
finite and secure tenure in return for ascertained services. 
Secondly the copyholders, or occupiers of the folkland of the 
manor, originally nothing more than the serfs of the lord, w|lO 
were permitted to hold certain portions of the demesne as 
matter of favour, and whose rights grew in the course of centurie 
into a custom adopted and enforced by the common law of 
country. It was not until the reign of Edward I. that this j 
cess of sub-infeudation was put an end to by a statute calJ 
from certain words with which it sets out, the Statute of ^ 
From that time the alienee of any portion of 
b^ame the immediate tenant of tbe Sovereign, as if he bad I 
mined in the original grant. The services which belong 
holdings were originally of almost endless variety^ | 
in the extreme and some almost nominal in| 
but firom this period the tenure ceased, at any rate|l 
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complicated by the introduction of a number of intermediate 
lords, and the way was prepared for the ultimate simplification 
of the whole feudal system by the enactment in the seventeenth Military 
century, which has been already mentioned. By that statute the tenures 
military tenures, which had by that time become almost unen- 
durable to the independent agriculturists and yeomen of the 
country, were swept away with all their burdens and liabilities ; 
and, except in the case of copyhold tenancies, the tenure known 
as free socage became the general law of the land. The term 
socage^ derived irom the Saxon word Soc ” signifying a liberty 
or privilege,^ was used to denote any tenure of land in which 
the services to be rendered were certain and definite in their 
nature ; and although there was also a variety known as villein 
socage ’’ or privileged villeinage,” the services belonging to this 
tenure were, generally speaking, such as a freeman could render 
without degradation. By the middle of the seventeenth century 
these services had in most cases resolved themselves into the 
payment of mere fealty and homage, which is the sole con- 
dition upon which, at the present day, the great bulk of English 
land is held of the Crown. When land is held in freehold from 
intermediate lords, there are still instances to be found where a 
j^ customary rent is due ; but, practically speaking, there is at the 
present time for the ^eat bulk of the soil of England some 
Bj^solnte owner, either in actual or potential existence, who owes 
^pthing in respect of his tenure hut the fealty of a subject to his 
^pvereign. What is meant by saying that in some cases such an 
^naex has only a potential existence, will be better understood 
#hen we have explained the manner in which the rights of land- 
owners are frequently limited to the duration of their own lives. 

It is frequently asserted that the right of primogeniture, |rhich Primogeniture, 
gave the lands of the father to his eldest son, was always w 
essential part of the English common law, but the statement is 
an erroneous one. The ancient English common law of in- GaTelkmd. 
heritance was the law of gavelkind, by which the land of the 
fat^r descended in equal shares to Ids sons, who could alienate 

* Socage is ofteaa said to bp derived from the Saxon word for a ploagb, and to 
d^ie aa ajgrioaltoial tenure, wMch imposed upon tie tenant the dvt.tv of 
ci^ilva^ng Mb lord’s land. There is, no doubt, a Saxon word to which the term 
nagbt et:^iogicidly be teced, but the root which is in reality its oiigm is a 
perfectty distinct one, and bears the meaning given to if in the text. Kotbing is 
more dear them that such agricultural service were *‘base” in thdr nature, 
performed only by the serfs m: vhieina of the lord of tire dmxmmi and a iitUe 
eonsidemtion will diow that a tenure depending m such conditions coukL never 
have becom^ either by common law or by statute, the ordiimry hoiding of 
fteemen, or indeed have been ever applicable, exo^t in isolated tofiiose 
who held directly from the Orown. (See I^erris p. 6T, n.) The 

mistaken etymology referred to has been u^ by some writers to a iheory 

that the groundwork of English tenure genmally was b^ed upon the needs of 
i^rfctdtiixe. , , 
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it at pleasure on attaining the age of fifteen. By “ gavelkind 
land was meant originally land held on condition of the pay- 
ment of gavel^ a Saxon word signifying rent,” or a customary 
performance of husbandry works.” It was thus clearly dis- 
tinguishable from land held on the feudal system, by tenants 
bound only to render certain military services in return, and a 
different of inheritance was applied to it. Among other 
incidents of gavelkind tenure may be mentioned the immunity 
of the land affected by it from forfeiture or escheat for felony 
or treason, expressed in the oU maxim, ^^The father to the 
bough, the son to the plough,” and showing that the duty of 
cultivating the soil was anciently considered paramount even 
to the rights of the Sovereign or chief. The law of primo- 
geniture was indeed unknown to the ancient English, as it was 
to the Romans, the Germans, the Hindoos, and even to the 
patriarchs. In all these communities the land of which a man 
died possessed was divided among his children, generally in 
equal shares 5 and it was the requirements of the feudal system 
that first firmly established in England the right of the eldest 
son to his father’s possessions, as being the person in general 
most able to discharge the military and other obligations whichj 
were attached to them. The custom of primogeniture was in-f 
deed fostered and diffused by every successive conquest andl 
occupation of the soil. Though no part of the Roman 
originally, it became so in many of the conquered provincei 
from the peculiar character of the military tenure by whici 
privileged veterans of the army obtained allotments of the soil!* 
Romans, Saxons, and Normans in turn granted to their follow^rsl 
and in some cases even to the native possessors of the cor^uerec^ 
territory, fiefs ox holdings in return for certain definite services ^ 
in time of need ; and no other law but that of primogeniture 
was found applicable to the tenures thus called into existence, 
or adapted to ensure the fulfilment of the obligations which were 
in^parable from their maintenance. It was not, indeed, until J 
the middle of the thirteenth century that the rule was generally^ 
accepted in England, nor did its operation ever in fact becomi 
universaL The law of gavelkind still lingers in the shape of 
recognised custom in Kent and some other parts of the country; 
but its rarity has caused it to have now little more than an anti<|ua- 
rian interest. With tlm exception, however, of these very limited 
districts, the law of primogeniture, first introduced at the time 
of the Conquest, has for six hundred years at least been 
Mished as the common law of the country, and has given 
fxfiour to almost every phase of its history and develp^^^ 

■ of its actual and direct operation at the 

is, however, very trifling. An absolute owner of iahl may 
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devise it, bj will, equally among bis children or to whomsoever 
else he pleases. His disposing power is wholly unfettered. All 
that the law says is that, in the event of his dying without a 
will, the land shall go to his eldest son to the exclusion of other 
childreru It has been stated that two per cent, of the land that 
annually changes hands is affected by the law of primogeniture, 
but this is probably largely in excess of the truth. It is obvious 
that the proportion of persons dying without wills to the whole 
number of annual deaths, or even to the number of wills annually 
proved, will furnish no trustworthy guide ; since no persons are 
so unlikely to die intestate as those who have landed property to 
bequeath, and a considerable number, even of those who do, no 
doubt frequently adopt the natural course of the law in place of 
making a will, who would have taken the trouble to devise their 
property specifically to their eldest sons, if the law had given it 
a different destination. The object of this law has been mainly 
secured in two other voluntary and indirect ways — ^bj the opera- 
tion of the law of entail, and the law of settlement. It will be 
necessary very briefly to consider the result of these influences. 

With the object of insuring that the royal lands should always « Estates tail.” 
be in the hands of some one able to discharge the burdens in- 
separable from them, a large number of original grants were 
n^e conveying to the tenants of the Crown what was called 
an estate tail. This estate or interest was created by a grant 
1 to the intended tenant and the hem of his body, with a reversion 
j to the grantor in case no such heirs should come into existence. 

Under such a grant the tenant took nothing, t strictly speaking, 
but an estate for life, nor did his son, upon whom ihat estate 
devolved, stand in a better position. But it was not long 
the law allowed such a tenant, upon the birth of an . heir to 
j satisfy the terms of the grant, to def^t both the interest Ms 
^ son.and the reversion of the lord by alienating the whole es^te, 
and the practice, once sanctioned by legal authority, soon came 
into very general use. To remedy what was then regarded in 

a ht of an evil, the Act known as the i^tute Ee Emis was The statute Ih 
(13 Ed. 1, c. 1) towards the end of the thirteenth century, 
ch the power of the tenant in tail to alienate his lands 
bnger period than that of tis own life was effectually 
iL , The, rmult of this legislation was, that for nearly 200 
% lories of life estates in a laige proportion of English 
<soil prevailed without interraptioHi and the evils inseptrable 
a system of limited ownership in land were never more 
9^«gtaphically illustrated. To borrow the words of Blackstone, 
children grew disobedient when they knew it was not in the 
power of their father to interfere with their right succeed 
him, farmers took leases at haphazard and were ousted to their 
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Txdn^ and creditors were defrauded of their just expectation bj 
the discovery of an entail which had hitherto been kept a secret* 
The progress of civilisation demanded a release from such a 
bondage, and in course of time the desired remedy was found. 

It was at the end of the fifteenth century, in the reign of 
Edward III. (1472) that the device known as a common recovery y 
by which the state of things above described was practically put 
an end to, was first employed. Of this process it is unnecessary 
to say more than that it was a legal fiction, which, by a kind of 
fraus piay enabled the tenant in tail to whom issue had been 
born to convert his limited interest in the land into its absolute 
ownership, with the unfettered right of alienation and devise. 
Nearly the same result was accomplished a few years later by 
another l^al fiction known as levying a fincy which received 
parliamentary sanction by a statute passed in the reign of Henry 
VIIL (32 Hen. 8, c* 36), and all the estates which had been 
fettered by previous legislation for 200 years were from this 
time practically emancipated* For two more centuries, speaking 
in round numbers, land-owners enjoyed a freedom of alienation 
hitherto unknown or confined to a privileged minority ; and the 
rapid growth and independence of the order of yeomen and 
la^ed gentry, in the days of the later Tudors and earlier 
Stuarts, has been attributed in great measure by some writers to 
the liberty thus bestowed. By the seventeenth century a new 
means of fettering the landowners’ hands was introduced, not 
by fibte Legislature, but by private individuals and for private 
ends. This was by the establishment of the system of family 
settlements, which resulted in again throwing a large portion of 
the soil into the possession of those whose rights were limited 
by the duration of their own lives, and constituted ind^d a 
privileged kind of tenancy rather than an ownership in the 
proper sense of the word. The practice of settling estates owes 
its origin to the ingenuity of Sir Orlando Bridgman, and other * 
eminent lawyers of his time, and was adopted in the troubled 
periods of the Commonwealth and Restoration, with th^ main 
object of evading that forfeiture for felony or high treason which 
was then unhappily so common a calamity* It would require a 
volume to give anything like an adequate idea of its intricacies, 
but the main principle in which it originated was to confer a 
life estate upon the immediate tenant, and, by the interposition 
of a fcmstee, to secure the devolution of the lands upon his eldest 
or other son in any event. The son, in turn, stood in no bett^ 
fN^tlon, and upon the attainment of his majority gen^^ly 
uesetded the estate in the same manner. The first tenant ihi 
such a ^ttlement was able to *‘har the 

'make' his owners of land afes®l^%y*-'tiie 
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process of fine or recovery already mentioned ; but to do tbis 
effectually, the concurrence of tbe tenant in possession, though 
only possessed of a life estate, was necessary- The restriction 
has been preserved by the modem Act for abolishing fines and 
recoveries (3 & 4 Will* 4, c. 74), which allows any entail to be ^ 

put an end to by the simple process of enrolling a disentailing 
d^d in the Court of Chancery, the consent of the protector” 
of the settlement, who may be either the tenant who has the life 
estate preceding the estate tail, or any person or persons nomi- 
nated by the original settlor, being still a necessary preliminary 
to the exercise of the powers conferred by the statute. Even 
without the consent of the “ protector,” a tenant in tail may dis- 
pose of his lands under the Act in such a way as to defeat any 
subsequent claim by his own issue, as he might formerly have 
done by levying a fine. He cannot, however, without such con- 
sent, defeat the right of those entitled to the lands in the event 
of the failure of the estate tail by there being no heirs of his 
body to take it. The cumbrous and antiquated machinery 
which tended to fetter the successive inheritors of the land, and 
to stereotype a form of estate so ill-suited to modern requirements, 
has by this beneficial enactment been entirely swept away. 

M<iiified chiefly by the statute of William IV., the system of Settled estates, 
settled estates is still in full operation in England ; and it has 
been estimated that probably more English land is thus artifi- 
cially tied up than remains at the free disposal of the nominal 
owners. Although the Court of Chancery has certain statutory 
powers of directing the sale of settled estates where it is thought 
advisable, yet the habit which has grown up in most wealthy 
families of resettling the land before any person becomes entided 
to the absolute ownership, results in making no inconsiderable 
portion of English soil for all ordinary purposes practicaliy 
unsaleable. Much has been said and written on the merits and 
^demerits of such a system; and the question is often raised 
whether the assumed benefit to the particular family compen- 
sates, by its indirect operation on the welfare of society, for the 
ittjm'y to the State which is generally admitted to be the result 
of retraining the alienation of the State’s most valuable pos- 
session. The discussion of such a question is obviously beyond 
the limits of the present paper ; hut it has been necessary to refer 
to it, in order to explain that it is chiefly in this form that the 
rule of primogeniture manifests itself in England at the pesent 
day. 

The English law is sometimes criticised as though it encou- Hot prescribed 
raged, or even made compulsory, tibe c<mtinuance of large estates 
in the hands of one family, and favouiM the accumulation and 
transmission of such estates by men who Imve acquire wealth 
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in trade. Such criticisms, it will be seen, have no real foun- 
dation. We have shown how small is the effect produced in 
practice upon the succession to property by the law which pre- 
scribes that upon intestacy land should devolve upon the eldest 
^ son alone. W’e have also shown how large estates in England are 

kept unbroken, and handed down in the male line, not by force 
of law but at the wish and by the act of the persons chiefly 
interested. What is done, therefore, is done voluntarily by 
the individuals, the law merely giving effect to certain family 
arrangements, under which it is desired that estates should pass 
from father to son, or to the next heir, without essential change or 
Power of entail diminished acreage. So far, indeed, is the law from encouraging 
limited tiT law. prevailing wish among English landowners, that it places 
obstacles in its way, by facilitating, as we have seen, the release 
of estates from entail, and, further, hj limiting the period during 
which a landowner, by deed or by will, may tie up either land 
• or money with a view to benefit remote descendants. This is 
whai is known in English law as the rule against perpetuities. 
No afetempfc to restrain the alienation of land is effectual beyond 
a period of 21 years after the expiration of a life or lives in 
existence when the will or deed begins to operate. Thus, the 
English law peremptorily forbids all attempts to perpe^ate 
families by an indefinite restraint upon the future alienation of 
property. It allows to an absolute owner of land full liberlj of 
sale, and full Eberty also as to the objects of his testamentary 
boimty. He may divide Ms property, landed or personal, among 
all his children, or leave it to one of them, or to" stongers^ at 
his pleasure; the only obstacle to his free dealing wf& his 
property is that the law will not permit Mm to fetter 
the fre^om of his successors in title beyond the period Just 
mentioned. « ^ 

^ The reason for prescribing this period of 21 years after a life or 
lives in being, is because then the unborn heir in the direct 
line of the entail must, at the end of that period, have attained Ms 
majority and have acquired in his turn a legal power of dispo- 
, sitioii over the property to wMch, by force of the instrument, he 

of snoce^s. The usual course of family settlement in England will 
settle- best be illustrated by examples. Thus, A. on Ms marriage settles 
““ his property on Mmself for life, reserving a dower or jointure for 

hm widow, and a power to charge the inheritance by way of 
mmr%age with portions for daughters, and fixed sums or yearly 
allowances for younger sons. The settlement further provides 
on the death of A., the whole shall devolve in the form of 
^ fedl uprni his eldest son and the heirs of this sonfs body I 
the of the eldest son's death without issue, 

son ; and so on, providing for the probable odn^ 
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tingency of death or failure of issue. Thus, A. becomes what 

is called the life-tenant ; B., his eldest son, the heir of entail, 

or next successor. When B. comes of age, A. and B. may join 

to cut off the entail ; the law, as we have shown, lending itself to 

this proceeding, so as to favour the free disposition of property. , 

If A., the father, be dead, B., on coming of age, acquires the 

power of disposing of the property absolutely, and thus putting 

an end to the entail altogether. Or again, M. has a son, N., who 

wants to marry. M., being anxious to keep his estates unbroken, 

settles them on himself for life, reserving a jointure for his ^ 

widow and charges in favour of his younger children as in the 

case last supposed. Then the settlement provides that, upon 

M/s death, his eldest son, N., shall enjoy the estates for life, 

with a similar jointure fof the widow and charges for the younger 

children of N. ; and upon N.’s death the estates are made to 

devolve upon his eldest son, O, When O. comes of age, at 21, 

M., N., and O., or such' of them as are then alive, may join 
together and destroy the entail ; and when O. succeeds, he may 
by simple alienation put an end to the entail altogether. That 
the policy of the law in favour of alienation is not without prac- 
tical effect may be seen by reference to the constant advertisements 
of sales of land in the ‘Times’ and other English newspapers, 
which show that large quantities of land are disposed of annually. 

While, if a person dies without a will, the English law gives leaseholds re- 
the land to his eldest son, it must be borne in mind that all his garded as per- 
personal property (excluding the widow’s share) is divided 
equally ainong his children ; and that leaseholds, whether lands 
or houses, are regarded as personal property for the purposes of 
such distribution. As a very large proportion of house property 
is held upon lease, this fact is not immateiiai in considering 
the succession to real property in England ; and the leai^hdid 
interests in agricultural land, of which we shall presently speak, 
aie similarly treated. ’ 

We may now consider very briefly the nature of the disadvan- Tesaacy for 
tages under which a. tenant for life only of an estate labours in 
d^lng with his possession, and the manner in which the righte 
of tenants for farming purposes, constituting the large majority 
of the agricultural class, are affected by their landlord’s limited 
powers. By the ojmmdn law no tenant for life only could make 
a lease fox a longer period than that for which his own interest 
was to endure, and at his death any lease gratnted by him became 
void against those entitled to the lands afrer him, or, in the case 
of an estate tail, even g^ainst his own isme. Under certain 
restrictions, ^ power of inaidng a lease ‘fov not than 21 
years, by which their issue, though the ievmsioner, should 
be bound, was conferred upon tenant for life by a statute passed 
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in the sixteenth centnrj (32 Hen. 8, c. 28), and the same pri- ' 
vileges were at the same time given to a man possessed in right 
of his wife, who had hitherto laboured under a similar dis- 
ahilitj. The Act remained in force until 1856, when the statute 
19 Si 20 Viet., c. 120, was passed for the amendment of the Jaw 
on the subject, and enabled all life tenants to lease by deed for 
21 years, under certain terms and at the best reasonable rent. 
The whole subject of leases will be considered in its proper 
place. 

The statute just referred to further authorised the Court of 
Chancery to sanction, under certain circumstances, the sale of 
settled estates, or of the timber growing upon them, and to direct 
the investment of the proceeds upon similar trusts. From time 
to time it has been felt that these enactments hardly touch the 
real evil of a limited ownership by which the tenant-farmer 
is chiefly affected. The possessor of a life-interest only, who 
probably requires the greater part of the revenues of the land 
for his personal wants, and has besides the duty of saving some- 
thing for those of his children who take no provision under the 
settlement, is seldom inclined, or even able, to employ capital 
in effecting improvements of a permanent character on the pro- 
perty of which he is the transient possessor. He may die before 
the benefit from the increase in the yearly produce, which is due 
to the improvement, has even begun to make itself felt; it is i 
almost always improbable that he will live to be compensated 
in full for the money which he has irretrievably sunk ; and while_. 
the person entitled in remainder will reap much of the advantage 
of his outlay, his own means of providing for those for whose 
welfare he is most anxious are proportionately diminished. In 
theory, no state of society more disadvantageous to agriculture 
can be conceived than one in which most of the soil of the 
country is under the control of life tenants, with limited powers 
and interests, and let by them to yearly tenants, whose chief 
interest it is to get as much as possible out of it before it 
passes from their possession. Yet under this theoretical dis- 
advantage, as regards both y^irly tenancies and life estates, 
English agriculture has attained whatever eminence it now 
enjoys. 

The tenant for life occupies the same position with regard to 
the owner who is invested with the absolute ownership, that the 
tenant from year to year bears with regard to the tenant for life ; 
and inasmuch as it is unavoidable, in the present artificial state 
of society, that the great bulk of the soil of the country should 
l»e in the hands of those whose ownership is limited in the one 
the other, it has been found imperatively necessary that 
^ould make effort to counteract the evils 
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whicia such a condition of things would of itself naturally and 
inevitably create. In one direction this has been done by giving 
the life-tenants those leasing powers of which mention has been 
already made — reform the necessity of which began to make 
itself felt as early as the sixteenth century — ^but the other main 
step in this direction was not taken until a comparatively 
recent date. In 1843 an Act was passed to enable tenants for Permanent 
life, or for terms determinable on lives, and mortgagees in pos- 
session, to make certain improvements of a permanent nature, 
such as drainage works, on the estate, and to charge the costs on 
the revenues of the land itself, by obtaining special leave from 
the Court of Chancery for that purpose. In the next Session the 
Commissioners of the Treasury were empowered to grant loans 
to landowners for similar purposes, and a sum of 2,000,000/. was 
► set aside for this special object. The definition of an owner in 
that enactment, the spirit of which has been adopted in its 
essential parts hy the later and more comprehensive statute to 
be presently mentioned, included every person in possession or 
in receipt of the rents and profits^ but provided that a tenant for 
life or years, at a rent not less than two-thixds of the clear 
yearly value, or holding for a term not exceeding fourteen years 
^ at any rent, should be deemed to be owner for the purposes of ^ 

i t the Act jointly with the reversioner- The limited amount of 

r money availaWe for carrying out the objects of the statute 
rendered it necessary to pass the Private Money Drainage Act 
in 1849, giving owners, as above defined, power to borrow from 
private individuals for the same purposes, with the sanction and 
under the control of the Inclosuxe Commissioners. In the next 
year a further sum of public money was set aside for tbe same 
abject, with the same machinery for controlling its application ; 
but the Improvement of Lauds Act, 1864(27 & 28 Viet,, c. 114), 
has supers^ed all previous enactments on the subject. The 
owners on whom the borrowing powers which it creates are con- 
ferred are the persons in. receipt of the rents and profits of the 
land ) ?nid where such persons are tenants for a remaining term 
of Ibsb ^an twenty-five years, or for life or lives not renewable, 
tben the tenants jointly with the reversioners. The powers so 
conferred have b^n still further supplemented by those sections 
of the Agricultural Holdings Act, 1875 (as. 42, 43, 44), hereafter 
mentionai, lirhich provide that a landlord, who pays his tenants 
compensation for permanent improvements under that statute, 
may obtain a charge on the holding for the amount paid, on 
application to a county court judge, who may fix the rate of 
interest and mode of repayment as he thinks fit. These charges 
may be taken by the Commissioners for the Improvement of 
Lands, who are authorised to advance money by the previous 
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statuti^ and can be assigned over by them to any other person. 
The cheapness and simplicity of the procedure thus prescribed 
should recommend it for general adoption ; and whatever may 
be the evils inseparable horn a limited ownership of land, the 
y.nglrftb Legislature cannot at any rate be charged with having 
omitted the attempt to provide a remedy. 

Tke law of No sketch of the ownership and succession of land in England 
mortmaia. would be complete which omitted reference to the laws affecting 

gifts for charitable uses. What is called, though not quite 
accurately, the Statute of Mortmain, was passed in the reign of 
George IL, taking effect in the year 1736, but was really 
founded on principles long recognised by the English law. 

It was entitled, An Act to restrain the Disposition of Lands, 
whereby the same may become inalienable;” and its recital, or 
preamble, sets forth the reasons which led the Legislature to 
adopt it : — ‘‘ Whereas gifts or alienations of lands, tenements, i 
and hereditaments in mortmain are prohibited or restrained by 
Magna Charta, and divers other wholesome laws, as prejudicial * 
to and against the common safety: nevertheless, this public 
mischief has of late greatly increa^, by many large and im- 
provident alienations or dispositions m^e by languishing or i 
dying persons, or by other persons, to uses called charitable i 
uses, to take place after their deaths^ to the disherison of their 
lawful heirs.” 

This statute does not go on wholly to prohibit such gifts, 
but enacts that no lands, nor money to laid but in pur- 
chasing lands, ^all be given br in any way conveyed to any 
persons in trust, or for the l^nefit of any charitable uses what- 
soever, , unless such gift is made by deed, duly witnessed,, and 
enrolled in the Court of Chancery within six months after execu- 
tion, and unless also such gift is absolute, without power of revo- 
cation, and is further made to take effect immediately after 
execution. Moreover, all such gifts are .declared void if the 
doaom die within twelve months after executing the deed* 
Thus, in England, no gift of any estate in land for charitable 
(including religious) uses can be made by will, which only takes 
effect, of couise, on the death of the testator. 

Certain exceptions were introduced into the statute in favour of 
the two Universities of Oxford and Cambridge, or any oi the 
college within those Universities, or the great schools of Eton, 
Winchester, and Westminster, 

Since the posing of the Mortmain Act, statutes have 
td facilitate the grant of sites for schools, and 
of public utility. But the general law remains fSl , . 
opjjos^ tO'that perpetuity ot title in;thed^bf’^ 
whmh is forbid<kn in the case' of individuals^^ 'and 



349 = ^5 


English Land Law. 

tlie Courts are strict in upliolding both the letter and the spirit 
of the Mortmain Act. No conveyance of land can be made to 
any Corporation unless the Crown has granted it a licence to hold 
land. The Charity Commissioners, a public body appointed by 
the Crown, exercise large powers of control over incorporated 
charities in respect of any land held by them. The Ecclesi- 
astical Cbmmissioners, a body similarly appointed, exercise, a 
lite control over Church-lands, and themselves hold land for 
Church purposes. A parish priest, or a Cathedral Chapter, or 
a Bishop, cannot give a mining or building lease of his Church- 
lands without the consent of the Ecclesiastical Commissioners ; 
and the consent of the Charity Commissioners must in like 
manner he obtained for such lease by the governors or managers 
of a Charity. The Board of Trade also has jurisdiction over 
the holding of land by companies. Every joint-stock company 
registered under the Joint-Stock Companies Acts has power to 
hold land, but no company, not being a trading company, can 
hold more than two acres of land without the consent of the 
JBoard of Trade. 


OHAPTEE n. 

Yeaem Tehaeoies. 

It has already been mentioned as one of the leading . features 
of the English agricultural system, that a fractional part only of 
the soil is ever in the hands of its absolute owners. The culti- 
vator is for the most part merely the occupier of th& land which 
he tills, enjoying none of the rights of property, and in many 
cases those of possession only in name. The cmxses to which 
such a state of things ii due are many and various, hut the 
obvious fact that the English landowner has not chosen to em- 
barrass himself with .the actual culture of the soil, in whose 
joarlj: profits li¥ riches consist, has been prominent at all stages 
of English history ; and the condition of modem society in 
this country promises no material alteration. At no time, in- 
deed, have the relations of English tenants or occupiers towards 
the owners of the soil shown at any time much susceptibility to 
sudden or important change. The coimnon law of the re^m, 
upon which they rest, has always- been slow and stubborn in ad- 
mitting reform, and the attempts of the Legislature to modify 
and control its operation axe for the most part of comparatively 
recent date. 

Tenants of land for agricultuml purposes may be broadly Agiicultiual 
divided into three main cla^s : (1) tenants by a parol demise 
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from year to year ; (2) yearly tenants under written agreements 
intended to extend over a considerable but uncertain time ; and 
(3) tenants under a lease or a binding agreement for a lease for 
a fixed term, usually varying from 8 to 19 years. That descrip- 
tion of tenancy wbicb is created by a lease for a life or lives, or 
for a term longer than 25 years at the outside, reserving a rent 
less than the actual yearly value, and generally purchased by a 
money payment or premium to the original lessor, constitutes in 
reality a fourth kind of tenure by itself, which is not generally 
agricultural in its character, and need not be considered here. 
But it is almost essential to a proper comprehension of the 
second and third classes of tenancy mentioned above to consider 
in the first place the nature and origin of a simple tenancy from 
year to year, and its adaptability to the interests of the owner of 
the soil, as well as of its possessor. 

It is generally conceded that the oldest and simplest form of 
holding known to the law of this or any other country was a 
tenancy at will ; and this tenure, as well as that from year to 
year into which it grew, were necessarily familiar to the earliest 
cultivators of the soil, long before the heritable tenures whic^L 
conferred an estate or property in the soil rested upon any legal i 
foundation. Yearly tenancy, however, in its modern form, is ^ 
practically the outcome and result of the superior or he* table 
tenures already described, and must he considered as sub ^ient 
and ancillary to them. It was impossible for the lords o^ Manors 
or the proprietors of fiefs to occupy, either by them Jvfes or 
their serfs, the extensive tracts of land on which a plo,..^ might 
he driven in no other name ; and after the passing of the statute 
of Quia empiores in the thirteenth century, by which the sj^stem 
of sub-infeudation that had previously existed was put an end to, 
it was no longer possible for the landowner to alienate any part 
of his estate without losing all the rights of seignory and lord- 
ship which he had up to that time been always able to reserve. 
Tenancies at will, in which the occupier paid a rent certain, but 
was liable to be evicted at any time at the pleasure of the owner, 
were of course known long before this enactment, but there can 
be no doubt that from the date of the statute referred to they 
cam® every year into more ^neral adoption. Disadvantageous 
as such a holding must necessarily have been, not only to the 
occupier but to the true int^ests of the landowner himself, its 
inconvemcnoes were in some m^isure diminished by the common 
law or custom of the country as to emblements, which gave to 
the tenant at will the property in such crops as he had actually 
sown, but which had not yet arrived at maturity when his hold- 
- temainated by the will of the lessor. In most cases it 
j^cessary for the due assertion of this right that 
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the tenant, though nominally evicted, should practically retain 
possession of the land on which his crops were growing until 
the completion of the current year. By the time that the 
sixteenth century arrived, in the reigns of Henry VIL and 
Henry VIII., the courts of law had already begun to hold that 
a tenant at will of land for agricultural purposes who had 
entered and paid rent, was in reality a tenant for a year certain, 
and so from year to year afterwards, entitled to six months^ 
notice before the lands which he cultivated could be taken from 
him. Thus, a species of qualified security in his holding was 
given to the tenant who had hitherto been only indirectly pro- 
tected, which has satisfied the necessities of a large portion of 
the cultivators of the soil up to the present day. Controlled 
only by the custom of the country, which is, when universal in 
its operation, identical with the common law, and when only of 
local extent, is within those limits equivalent to it, agricultural 
tenants have in many parts of England occupied the soil from 
year to year for generations, on no other terms than those 
declared and formulated by the common law in the sixteenth 
century ; and greater fixity of tenure, though, perhaps, never 
altogether lost sight of, has at any rate been found not entirely 
indispensable. According to a recent authority, tenancies from 
year to year, depending for the most part on parol agreement 
and loc^ custom alone, are the rule and not the exception in at 
least ten of the forty English counties,* including the largest ; 
and a system which has so long prevailed over an area so con- 
siderable must necessarily have certain advantages and recom- 
mendations of its own. It is natural that the landowner should 
in many cases prefer an arrangement by which he retains the 
power of taking his property back into his own hands at Ms 
option, by the simplest possible procedure, and with little risk 
of an expensive and troublesome litigation ; and under no other 
system would it be possible for him, while parting with the 
actual possession of his material wealth, to preserve so com- 
pletely the power of controlling it. Against these advantages 
must be set the fact that the guarantee which is given to him 
for the regular and continuous receipt of his rent is very imper- 
fect, and that he is liable at any time to lose the profits of the 
greater part of a year, by having his property suddenly thrown 
on his hands when he has no tenant ready to take the place of 
the defaulter. More worthy of consideration, perhaps, is the 
danger which he incurs of meeting with a tenant who has not 

* The counties referred to are Derbyshire, Gloucestershire, Hea^fordshire 
Monmouthiiire, Lancashire, Cheshire, Oxfordshire, Somersetshire, Shropshire, 
Worcestershire, and Yorkshire in the North and East Bidings (Dixon’s * Law of 
the Farm,* chap. 3). 
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sufficient capital at Ms disposal, or not sufficient confidence in 
the goodwill of Ms landlord, to cultivate the soil as a man 
would do who contemplated a series of years during which his 
livelihood was to he drawn from it ; or with one who might be 
tempted by temporary embarrassments or greediness to take as 
much as possible out of the land while it remained in his posses- 
sion, with the intention of throwing it back upon the hands of its 
owner in an impoverished condition as soon as it ceased to be 
profitable to Mm to retain it. Against this peril the landlord 
may of course protect himself by particular stipulations as to 
the mode of culture, there being no reason in the nature of the 
thing, as has been said in a court of law, why a parol agreement 
for a yearly tenancy should not be as special and obligatory in 
its provisions as a written contract or even a lease. But in many 
cases, and probably in a large majority, a parol agreement for a 
yearly tenancy is made in a less complicated manner, and merely 
incorporates as its conditions the customs which prevail in the 
particular district where it is entered into. In these customs the 
landlord usually finds sufficient though not the best protection ; 
hut the uncertainty and variety by which they are characterised 
renders it at once more difficult to ascertain their effect, and 
more dangerous to rely on their validity, than his true interests 
would require. 

Tkeir efltecfc The advantages of a simple tenancy from year to year to the 
upcm tmnts. occupier are even more problematical. In theory, the tenant has 
no security that any year during wMch he is spending his labour 
and Ms money on the land may not be the last of his occupa- 
tion ; and though Ms right to six months’ notice to quit his 
holding may save him from losing what he has sunk in the crops 
^i- the year, he was, up to the year 1875, entirely dependent 
upon the custom of the country for any further protection. But 
although the value of this protection is impaired by the multi- 
feriousness and uncertainty of local customs, yet in practice 
throughout England tenants have suffered only in exceptional 
eases. In many districts of England tenancies from year to year 
\are not unfrequently transmitted from father to son, and the land 
^mains in the hands of one family for generations. Between 
^andlord and tenant, at least in the majority of cases, a feeling of 
Wutual confidence prevails, and leases are never asked for or 
/wanted by the tenantry on a considerable number of the great 
family estates in England, The tenant who holds from year to 
year feels that he has not burdened bimseK and his family with 
the responsibility of having permanently undertaken a holding 
which may prove more onerous than profitable, and that he is at 
aB limes able to avail Mmself of any opening for Ms capital 
and industry that he may perceive elsewhere ; while, he also feels 
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safe in the hands of the landlord, with whose family he and his 
have been so long connected. The law, however, as recently 
settled, has not left these patriarchal relations intact. 

The customs of the country, upon which the rights of both Local customs, 
landlord and tenant, in the case of yearly tenancies by parol, so 
largely depend, are so varied and uncertain in their nature, that 
no attempt at stating their general effect with precision could be 
successful. Strictly speaking, they must be local in their opera- 
tion — to distinguish them from the common law — they must 
have existed from time immemorial, and they must have been 
voluntary in their origin. But this is all that can be universally 
predicated of their essence ; and the number of manifold forms 
in vrhich they exist, to modify the rights of lessor and lessee, is 
so great as to render their general discussion quite unmanage- 
^hle. The most striking example of the effective operation of 
this unwritten law has been already alluded to, and when mere 
custom can of its own strength result in converting a precarious 
holding at the will of the landlord into a comparatively secure 
and legal tenancy, that can only be determined at the end of 
each successive year, it would seem that scarcely any limit is 
to be assigned to the possible results of the same agency. 

Attempts, however, to extend the implied rights of the yearly 
tenant still further upon the same principle have proved in- 
effectual. It was decided in 1778, that a general demise for a 
term not specified could not be extended by an alleged custom 
to a three-yearly tenancy, or to any term longer than a year 
which was required by the course of husbandry usual in the dis- 
trict ; and in that case the Court said that to allow such an im- 
plication would be to repeal in many cases some of the most 
important provisions of the Statute of Frauds (29 Car. 2, c. S), 
which requires writing for the creation or transfer of any interest 
in land, except a demise for a term not exceeding three years at a 
rent amounting to at least two-thirds of the full improved value 
(Moe V. Lees^ 2 W. BL 1171). Even in that case, it was inti- 
mated that it was not impossible that a general tenancy might in 
some cases be regarded as a holding from two years to two years, 
without a special provision to that effect, where that peric^ was 
necessary to allow such a crop as was contemplated by the parties 
to come to maturity, as in the case of liquorice or madder. The 
cases referred to must be so exceptional, that the dictum is of 
little practical importance, but when it is remembered that in 
1550, a custom that a lessee for years should retain the land for 
half a year beyond his term was held bad and invalid, the 
change that 200 years had brought about in the spirit of the law 
becomes abundantly manifest ( WhitB v. Palm, 213). It 

may be mentioned here, as a further proof of the strength to 
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wbich unwritten law had attained by the end of the eighteenth 
century, that it was determined by Lord Mansfield, in 1781, 
that a customary stipulation might be superadded even to the 
express covenants of a lease, where they did not, in terms or 
by necessary implication, exclude it {Wiggkswarth v. Dallison^ 
1 Sm. L. C. 598). 

The main points to which those customs relate that have 
received the sanction of the law may be very briefly summarised. 
In most cases they refer either to the commencement of the 
tenancy, the mode or course of cultivation, the right to the way* 
going crops, or the compensation to which the outgoing tenant 
is entitled for unexhausted improvements. According to the most 
recent authorities, tenancies commencing at Michaelmas are the 
rule in about fifteen of the forty English counties, in ten Lady- 
day is the favourite period, and in six either Candlemas (Feb. 
2nd) or May holdings are adopted ; whilst in the remainder 
tenants appear to enter either at Michaelmas or Lady-day in- 
differently. It is stated that Lady-day tenancies are considered 
preferable for arable farms, and the customs which regulate the 
rights of the outgoing tenant must of course vary considerably, 
according as he surrenders his holding just after seed-time and 
tillage, or at the completion of his harvest. As to the mode of 
cultivation, the most universal restriction is that which binds the 
tenant to consume on the premises all the straw and manure 
which is made there ; though even this stipulation is often re- 
laxed, especially in the case of lands close to a large town, 
where straw finds a ready and profitable market, and from which 
artificial manures are readily to be procured. With regard to 
the rotation of crops, though a course of three or four years is 
frequently prescribed, yet the tenant is often simply prohibited 
from taking two white crops in succession, and in some districts 
the obligation to cultivate his farm according to the rules of 
good husbandry is the only one that is laid upon him. It must 
be remembered that such stipulations are far less necessary to 
protect the landlord in the case of a yearly tenancy than in that 
of one for a longer term, it being always in his power to put a 
summary end to the mischief, by giving a six months’ notice to 
offender by whom his land is being impoverished ; but it may 
be mentioned that in some of the principal counties where 
yearly tenancies are generally adopted, a four-years’ course is 
in most cases agreed to by implication of custom, and strictly 
adhered to. Of this, the counties of Gloucestershire, Oxford- 
shire, Worc^tershire, and the North and East Ridings of 
Yorkshire, may be selected as examples. With regard to the 
of the outgoing tenant to the crops which are in the 
gifSuM a:t the termination of his tenancy, and to qompensation 
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for tlie unexhausted value of the improvements he has effected 
during' his holding, the subject is too large to be more than 
mentioned here, and will be separately discussed in connection 
with the Agricultural Holdings Act of 1875. Apart from the 
operation of this statute, the customs applicable to yearly 
tenancies differ in no way from those which prevail where the 
outgoer has held under a lease or agreement for a term of years. 

The tenant’s right to the way-going crops is, comparatively 
speaking, general and uniform in its operation, being in itself 
little more than an extension of the common law as to emble- 
ments which has been already spoken of ; but, except in certain 
districts, the customary right to compensation for unexhausted 
tillage, drainage, and manure, is quite inadequate of itself to 
meet the necessities of agricultural tenancy without statutory 
aid, and varies not only in different counties, but even in 
neighbouring parishes, in a manner at once perplexing and 
unsatisfactory. Under such a system, the chief consolation of 
an outgoing tenant is often that, although he leaves money of 
his own in the soil, he found that of another man there when he 
came in ; but the natural desire of each successive occupier not 
to run the risk of losing more than he gained from his prede- 
cessor, makes it quite certain that the land will have a tendency 
to deteriorate under a tenure so precarious, unless the prudence 
and liberality of the land-owner are sufficiently great to com- 
pensate for the restrictions which impede the enterprise of the 
tenant. 

The description of yearly tenancy, which results frorn the ContinxiiBg 
occupier continuing in possession and paying rent after the ex- tenancies, 
piration of his term, has not yet been mentioned, hut that it can 
he created in this manner has long been settled law, nor will an 
increase in the yearly rent prevent the other terms of the former 
tenancy from being adopted. It is obvious, however, that only 
those stipulations can be incorporated into the new agreement 
which the law implies, that are in themselves consistent with 
and applicable to a yearly holding ; and the adaptability of par- 
ticular conditions to such an altered state of things has often 
been the subject of judicial decision. It has been held that a 
•covenant to enable the tenant to retain and sow a certain quantity 
of the arable land with wheat at the seed-time next after the 
expiration of his term, with liberty to leave it standing till the 
next harvest and thresh it on the premises, is not incapable of 
application to a yearly tenancy. So of covenants that the 
tenant shall he paid for tillages at the expiration of his lease, 
that he shall leave all the manure for the use of the incomer, 
that he shall not take successive crops of com, and that he shall 
follow a specified course of husbandry throughout his occupa- 
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tion, A tenancy from year to year, which is in this manner 
“begotten by the law on an expired lease or agreement, is in 
reality not a tenancy by parol at all, and differs in no important 
particular from an ordinary yearly holding under the condi- 
tions of a written agreement, the consideration of which has 
hitherto been necessarily postponed. In such a case the terms 
of the holding are ascertainable with as much precision as in 
those tenancies which are created by a lease or an agreement 
extending over a term of years ; and the sole feature in which it 
resembles the ordinary parol tenancy from year to year, consists 
in its liability to determination at the end of any year by the 
six months’ notice which the common law prescribes. The 
operation of custom on such a tenancy is of course as frequently 
excluded by the conventional terms adopted by implication, as 
in all other cases where the parties rely for the determination of 
their rights upon the certainty and precision of a written in- 
strument 


OHAPTEE m. 

Forms of AoKEEMEirr, 

It is obviouES that however satisfactory, may be the results of a 
parol tenancy, defined only by the unwritten custom of the 
country and the limits of loose verbal stipulation, in isolated 
cases where landlord and tenant are alike anxious to. preserve 
the relation which has arisen between them, and willing to bold 
themselves bound by a moral obligation though the legal defini- 
tion of their rights may be insufficient, yet a tenure so primitive 
must be imperfectly adapted to the requirements of the country, 
at large ; and it would be indeed a matter for surprise if a more 
stringent and accurate mode of constituting a tenancy had not 
long ago been firmly established. To no description of contract 
Writt^ agree- is the old doctrine Utera scrijpta manet ” more applicable than 
to that by which the relation of landlord and tenant is created, 
and the very fact that its operation is intended to extend over a 
period of time longer than that which most other agreements 
contemplate, is sufficient to render it most essential that some 
fru^worthy record of its terms and provisions should be pre- 
served. It was with this view that the Legislature enacted in 
the Statute of Frauds (29 Car. 2, c. 3), that no demises should 
be valid which were not put in writing and signed, except leases 
fear , a period not exceeding three years at a rent amounting to 
at least of the full yearly value, and that demises 
to do more than this should result in creating 
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estates at will only. SucIl a tenancj' at will is converted, as has 
been already stated, into a yearly bolding by entry and payment 
of rent, but to confirm the tenant’s right for a longer period a 
written document is absolutely necessary. Until the year 1845, 
this was all that was required to create an actual demise for a term 
of any length ; but the Real Property Act (8 & 9 Viet. c. 106) 
then further provided that leases which the law required to be in 
writing should be void unless made by deed, that is, under seal, and 
the difficulty which had long been felt, of distinguishing between 
an actual demise and an agreement for a lease, was thus rendered 
of comparatively small importance. But as an actual lease gives 
the right to either party to sue on the covenants or terms con- 
tained in it, and enables the landlord to recover rent from the 
day of the demise without proof of entry or occupation, the 
distinction is still sometimes material. It is sufficient here to 
say that the test by which the Courts are guided in deciding the 
question is in all cases the intention of the parties deduced from 
the contract itself ; and a clause providing that the instrument 
shall operate only as an agreement for a future lease, and not as 
a present demise, affords the simplest and most secure method 
of avoiding any uncertainty on the subject. It should be added 
that a lease void under the statute last mentioned, by reason of 
not being under seal, may nevertheless be good as an agreement 
for a future demise, the provisions of which may be enforced by 
either of the parties to it. 

The terms of a tenancy, however they may have been deter- Forms of 
mined, may be evidenced in any one of several different ways, writtea^xm- 
They may be contained in a memorandum signed by the tenant 
only, which amounts in general to mere evidence of a parol 
contract ; or in an agreement signed by both parties, which con- 
templates a future demise or lease ; or in a document purporting 
to be a demise for a term, but valid only as a mere agreement 
by reason of its assuming to extend over a longer period than 
tbe three years allowed by the statute; or lastly, in an actual 
lease, which must be by deed if it fails witbin the condition just 
mentioned. 

(1.) Memorandum of Terms of Tenancy . — ^The first class of MemoraadtuQ 
document generally takes the form either of a proposal to take, of 

an acknowledgment by tbe proposed tenant of tbe terms of the 
holding, or a declaration as to the custom of the country. Any 
such instrument, if signed by the tenant alone, amounts, as has 
just been stated, to evidence of tbe agreement only, and does 
not by itself constitute a contract. If signed by tbe lessor also, 
it becomes a valid agreement, or — ^if for a short term and pur- 
porting to create the relation of landlord and tenant at ome — 
even an actual demise, and in such cases must be properly 
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stamped before it can be used in evidence. The convenience bf 
anj such imperfect memorandum of the terms of the boldirhg 
appears very doubtful, since parol testimony is generally am 
strictness admissible to vary or add to the conditions expressed, 
and the certainty which is the chief object of employing a 
written instrument at all is thus unattainable. If this result isi 
secured, the document at once becomes either an agreement oi 
an actual lease, and might just as well have taken that form in; 
the first instance. 

for (2) and (3.) Agreement for a ftihtre Demise , — The distinction 
between this species of contract and a lease has been already 
pointed out ; but the legal position of a tenant who enters^either ^ 
designedly under such an agreement, or under an instrument 
void as a present demise by reason of its exceeding the statutory 
term, is peculiar. He may at any time compel specific perform- 
ance of the landlord’s undertaking to let ; and on refusal to grant 
or accept a lease, either party may bring an action against th 
other to recover damages for the breach of the agreement. Bu 
the mere fact that such an agreement has been entered into afford 
in itself no defence to an action of ejectment ; and the tenant 
who has entered and paid rent on the faith of it has n'^ direct,, 
defence except that provided by the common law, which ct^jsti- 
tutes him, as already explained, a tenant from year to year, 
whose holding can only be terminated by a six months’ notice 
to quit. The conditions expressed in the agreement are in other 
respects considered applicable to his occupation; and in ^ the 
majority of cases, other than those of a parol demise from year 
to year, both parties are content to acquiesce in the imperfect 
relation thus constituted until the expiration of the contemplated 
term. 

It is hardly necessary to observe that the perfect freedom of 
contract thus enjoyed by landlord and tenant, as by all other 
parties to an agreement, is absolutely essential for the protection 
of the rights of each, in a country where such varieties of soil, 
of climate, and of custom exist. No attempt at stereotyping a 
form of agreement, which should be applicable to all cases in- 
discriminately, could be otherwise than pernicious to the interests 
of agriculture in general. The very fact that the diversities of 
custom already mentioned have grown up, not merely in ad- 
joining counties, but in adjoining districts and even parishes, 
is the strongest imaginable proof that compulsory uniformity, 
which has proved itself impossible in the experience of previous 
generations, would be found equally impracticable now. No 
general agreement could be devised which would not in some 
degree either exclude or adopt the customs which already exist ; 
and as the customs so excluded or adopted were found to differ 
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in each successive district to which the system was applied, so 
the effect of its application would indefinitely and on no certain 
principle of variation be modified. It was the recognition of 
this truth which caused the Legislature, in dealing with some of 
the most important questions to which the usual stipulations 
of agreements and the requirements of agricultural custom apply, 
to provide that the Agricultural Holdings Act, 1875, should be 
permissive only in its operation. Under this Act (which will be 
more fully discussed hereafter) its provisions may be adopted or 
excluded in whole or in part in any written contract of tenancy. 
Practically, therefore, the same entire liberty of contract that 
was enjoyed before the passing of the Act remains still within 
the reach of both parties. It will probably be some time before 
the full effect of a statute which virtually amounts to the creation 
of a new and comprehensive agricultural custom, which may be 
negatived by stipulation like any other, makes itself generally 
felt. In one instance, which may be taken as a type of many, 
where landowners, though honestly desirous of establishing fair 
relations between their tenants and themselves, have showm a 
repugnance to having their agreements drafted for them by Act 
of Parliament, circulars were issued to the tenants explaining 
the alteration in the law, and suggesting that the voluntary 
system of agreements which had hitherto prevailed on the 
estate (Sir T. D. Acland’s) should be adhered to. Most of the 
holdings in this case were under an agreement running from 
year to year, with covenants for and schedules of compensation 
on a definite scale, and with no clauses as to cultivation except 
such as reserved to the landlord a power to prohibit the sale of 
exhausting crops, and to fix a minimum limit for the acreage 
under green crops, and a maximum for corn. In cases where 
# agreements of this character are actually in use, and have shown 
by results their sufficiency for the peculiar requirements of the 
district, the provisions of the Act will probably be found super- 
fluous. 

The stipulations that are usually contained in written agree- 
ments of tenancy need not here be discussed separately, since 
they differ in no respect, except as to the technical nature of the 
remedies by which they are enforced, from the covenants ordi- 
narily inserted in a lease, and will be more conveniently con- 
sidered under that heading. But it may be observed that just 
as it has been rendered necessary by the Legislature to exclude 
the Agricultural Holdings Act in express language, if it is not 
desired to incorporate it with the agreement, so the operation of 
the recognised local customs can only he avoided by express 
stipulation to that effect, custom being regarded by the common 
law as the substratum of all agreements which concern its 
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peculiar province* It would no doubt be more generally advan- 
tageous to English agriculture if agricultural custom was an 
element less various in its operation, and capable of being ascer- 
tained with greater precision, but at present it is only impossible 
to escape from the uncertainty which universally attends it, by 
an agreement suiSiciently full and precise to leave no room for 
its intrusion. The most safe and satisfactory way of accom- 
plishing this object, is without doubt to establish the relation 
of the parties on a permanent and secure footing initio by 
means of a lease, the nature of which instrument is the next 
subject for consideration. 


CHAPTEE lY. 

Leases. 

The right of the absolute owner of land to demise its posses- 
sion for any term, however long, at such rent as he may choose 
to accept, is one which affects his own interests alone, and has 
never been impeached ; but the powers of those whose owner- 
ship is limited to the duiation of their own life, or depends for 
its permanence upon any other contingency, have been from 
time to time the subject of legislative enactment. It is unneces- 
sary to recapitulate the statutes which have been passed on the 
subject, from the earliest in the sixteenth century (32 Hen. 8 
c. 28) until the present day, but the effect of the most recent legis- 
Leasing powers lation may be briefly stated. By the statute 19 & 20 Viet, 
of life tenants. ^ 220 (1856), tenants for life under settlements made since that 
date may demise for any term not exceeding twenty-one years, 
at the best rent that can reasonably be obtained, and under 
certain other minor restrictions ; and whatever the date of the 
settlement from which he derives his title, a tenant for life may 
make an agricultural lease for the same period by the special 
authority of the Court of Chancery (21 & 22 Viet. c. 77, s. 2). 
A similar privilege of demising land without application to the 
Court is given by the Act of 1856 to all persons entitled for 
the time being to the rents and profits or the possession, whether 
as tenant by the curtesy, tenant in dower, or holding in right of a 
wife who is seised in fee. Tenants by curtesy and in dower are 
simply widowers and widows, respectively, to whom the law 
assigns certain life estates in the lands of %hich the deceased wife 
or husband died possessed. Tenants in tail were formerly con- 
trolled by the statute of Henry VIII., which enabled them, under 
coi^derable restrictions, to demise land which had been usually 
let sit but such leases were binding only 
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upon the lessor’s issue, and not upon those entitled in remainder 
or reversion. This statute was, however, repealed bj the Act 
for abolishing Fines and Recoveries in 1833 (3 & 4 Will. 4, 
c. 74), which conferred upon tenants in tail general powers of 
making a valid lease for a term not exceeding twentj-one years, 
provided that a rent was reserved amounting to two-thirds at 
least of the rack-rent at the time of the demise. The leasing 
powers of ecclesiastical corporations and incumbents of benefices 
are similarly regulated by a series of enactments reaching from 
1541 (32 Hen. 8, c. 27) until the present day, a recapitulation 
of which would be of little interest. 

A lease is simply a contract by which the right to the pos- Legal effect of 
session of land is immediately transferred, and the relation of 
tenancy constituted, without the necessity of any further con- 
dition, such as entry and occupation, being fulfilled. No formal 
words are essential to its validity, and although the phrase 

demise^ grant and to farm is usually employed, any terms 
sufficiently indicating an intention to transfer the possession at 
once for a determinate time will be effectual. At common law, 
indeed, not even writing was necessary, and except in the cases 
mentioned below, a lease may still, strictly speaking, be effected 
by parol. The Statute of Frauds (29 Car. 2, c. 3), as already men- 
tioned, first enacted that all leases, except such as did not exceed 
the term of three years from the date of making, with a rent 
reserved amounting to at least two-thirds of the full annual value, 
should create estates at will only unless made in writing ; and by 
a later enactment (8 & 9 Viet. c. 106) all leases required by law 
to be in writing will be void unless made by deed. The operation 
of a lease, rendered void under this statute, as an agreement, and 
the general distinction between the two classes of instrument, 
has been also mentioned. 

The legal characteristics and requirements of a valid lease 
having thus been indicated, the nature of the contract of tenancy 
arising from it must next be considered. It has been said that 
the essence of such a contract is that the right to the possession 
of the land should be at once irrevocably transfer!:^ to the 
tenant, in consideration of a certain rent ; but the possessory 
right thus acquired is subject to a variety of conditions, which 
hind the lessee throughout his occupation. The covenants or 
formal stipulations which are most usual and most necessary in 
the instruments which constitute the relation of tenancy, there 
being little practical oifference in this resist between leases 
and mere agreements, may be divided into several leading 
classes. 

1. Covenants hy the Tenant for the Ftdfimeni of those OMiga-- Teiiaat* ' 
tions to the Landlord which are the direct and nec^sary remits 
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the creation of the Tenancy . — Under this head come the tenant’^ 
undertaking to paj the agreed rent, to insure the farm-buildings[ 
to keep in repair, not to commit waste, not to assign or under-let, 
and to give up possession when the term is by effluxion of 
time or in any other way determined. Of these it is only 
necessary to say that they are either implied by the law, and 
inserted only as a matter of prudence, or else so usually required' 
that their omission from the instrument creating the tenancy 
occurs only in exceptional cases. The common stipulation 
against breaking up old grass-land, being intended to insure 
that the land shall be given up in the same state as that in 
which it was taken, may also perhaps be classed under this 
heading ; though from another point of view it may be regarded 
as belonging to that group of conditions which prescribe the 
mode of cultivation. It is generally considered unsafe to omit 
a clause to this effect, unless the tenant is thoroughly to be 


relied upon ; but, like all restrictive covenants, it is no doubt 
prejudicial to the interests of an honest and enterprising 
pier, though the landlord may have good reasons for insisting 
on it. The covenant s^ainst assigning or under-letting thR 
subject of demise, though generally regarded as essential, is n<® 
included in a provision for all usual covenants, and must b^i . 
specially stipulated for. The most general mode is to 
that the term shall be forfeited, and the landlord acquire a r^'"' 
of re-entry, upon any assignment or under-lease by the ten|. 
without his license in writing. It is obviously essential to f 
protection of the landlord’s interests that his land shall 4 
be allowed to pass into the possession of a stranger, of wh<i 
solvency and agricultural skill he is entirely ignorant. 

2. Cmemirds which regard the Mode of Culture * — These 
first, to the rotation of crops and manner of tilling generallyf 
and secondly, to the obligation which is very generally imposed, 
of consuming upon the farm all the hay, straw, and green cropst 
produced, so as to insure their return to the soil in the shape oM 
manure. Of those which come under the first head, the limitrf 
of this paper will allow only a brief mention, but it may be saidl 
that they vary in different parts of the country more than| 
perhaps any other of the usual terms of tenancy. Crops for^ 
this purpose may he regarded as belonging to four main classes, 
white or corn crops, fallow, seeds, and forage. A certain amount 
of rotation is secured by agreeing that these shall follow each 
other in a prescribed order, white crops and crops grown for seed 
being regarded as exhausting to the land and the others as bene- 
ficial. A four years’ course is the most regular, but a shorter rota- 
is sometimes adopted, and in rarer cases, a five-yearly or even 
a ^-yearly course of crops is prescribed to the tenant. The 
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simplest mode that is at all general is to stipulate merely against 
taking two successive com crops from the same land ; but with 
a good tenant, who brings capital and experience to his holding, 
it is doubtful whether any restrictions are really necessary ; and 
recent experiments on the possibility of continuous corn crop- 
ping indicate that the whole system of dictating any rotation at 
ail to the occupier may possibly prove an economic mistake. 

Two modes have been suggested by which trustworthy tenants 
may be left practically unfettered, without the interests of the 
landlord being appreciably imperilled. The first is by adopting 
a form of lease or agreement given as peculiarly favourable to 
the occupier in Cooke, “ On Agricultural Tenancies ” (p. 421), 
in which general covenants for good husbandry and compensa- 
tion to the land in the form of artificial manure for all natural 
manure, hay, or straw taken off it, are added to a proviso for 
re-entry by the landlord in case the tenant shall be adjudged by 
arbitration to be persisting in an injurious system of culture. 

The other mode is that indicated in a paper published in the 
Royal Agricultural Society’s ‘Journal’ (voLviii.p. 256), according 
to which the tenant merely covenants to fatten an agreed amount of 
live-stock on his farm every year, and to consume on it all the 
manure produced j a suggestion which has not met with general 
acceptation. The stipulation with regard to the materials of 
' manure, as already mentioned, is most frequently relaxed when 
the holding is near a large town, which offers a ready market for 
^ their sale, and from which artificial manures may be easily 
obtained to compensate the land for the productive power thus 
taken away j5:om it. 

3. Covenants which coniemplaie the Surrender or End of tenancy. 

of the Tenarwy. — Since the interests of landlord and tenant 
become directly opposed to each other as soon as the last year 
of the term commences, or when the tenant receives notice to 
quit, stipulations are commonly inserted in a lease to prevent 
the latter from leaving the land in an impoverished condition, 
and to prescribe the acreage which must be left in corn or fallow 
(usually at least one-half of the arable land to be left in green- 
crops or fallow), for the incoming tenant. A general covenant 
to cultivate according to the rules of good husbandry up to the 
time of quitting, together with an arbitration clause, ought with 
a good tenant to bejbund sufficient ; and the rights of pre-entry 
for purposes of tillage, which are to be given to the incoming 
occupier, may either be left to the operation of the local custom, 
or provided for by special agreement. It may be added that 
cultivation according to the rules of good husbandry is not an 
obligation which the common law implies, or which is included 
in the ordinary covenant against committing waste. 
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The question of the payments to be made to an outgoing 
tenant^ either by the landlord or the incomer, is a most complex 
one. The allowances for growing crops are of comparatirely 
small importance, their value being always readily ascertainable, 
and the tenant having generally received, at the commencement 
of his tenancy, the benefit of any imperfections which exist in 
the customary or conventional terms of the holding. The really 
important question refers to the unexhausted value of the 
manure which has been expended on the land, and the capital 
which has been sunk in drainage and other permanent improve- 
ments ; but the discussion of this subject finds its proper place 
under the heading of the Agricultural Holdings Act. 

4. Covenants hy the Landlord . — Certain of the landlord’s 
usual covenants refer to the subject of tenants’ compensation 
which has just been alluded to ; but in addition to these, the 
tenant generally stipulates for quiet enjoyment, which protects 
him from eviction or disturbance by the landlord or any one 
claiming under him, and gives him a remedy by action in case 
the lessor’s title should prove defective, where not expressly 
limited so as to exclude this right. The mode and time of 
entry on the lands demised are also very frequently the subjects 
of special agreement, though it is ofteju said that these are 
matters more suitable than any others to be decided by the 
custom of the country. The incoming rights of one tenant are 
so closely connected with the outgoing rights of another, and 
vary so widely according as the tenancy is to commence at Lady- 
day or at Michaelmas, that it is impossible to treat of them ade- 
quately in detail. Where the custom is not dispensed with 
by the agreement, they will be controlled by it; but where 
the contract between the parties excludes the operation of cus- 
tomary rules, as well as the provisions of the Agricultural 
Holdings Act, the parties may of course regulate the conflicting 
rights of the incomer and outgoer in the manner they deem 
most suitable to the requirements of the holding. 

From the foregoing brief summary of the usual conditions of 
a tenancy depending upon a written instrument, it will be seen 
that, however carefully the terms may be expressed, some dilFer- 
ence between landlord and tenant is at least a possible contin- 
gency. In contemplation of such an event, and also to provide 
a method of valuing the compensation to be paid to the outgoer 
on the termination of the tenancy, special clauses for the ap- 
pointment of arbitrators or an umpire are frequently inserted. 
The effect of such provisions at law has long been a subject of 
lirigiation, but it appears to be now settled that where the agree- 
is that either of the parties shall pay a certain sum only 
after it has been ascertained in a particular manner, no legal 
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proceedings can be brought until this condition has been com- 
plied with. On the other hand, a bare agreement to refer does 
not take away the common law right of either party to appeal 
to the ordinary tribunals of the country ; though an action will 
lie against one who adopts this course instead of submitting to 
arbitration, for breach of his agreement. 

These remedies are sufficient to meet the ordinary and legiti- lorfeitnre. 
mate differences which occur between landlord and tenant, but 
cases will occasionally arise where the landlord’s ground of com- 
plaint demands a more summary removal. The penalty of 
forfeiture, which confers upon the landowner the right of re- 
entry in specified cases, may be attached to any of the usual 
covenants ; and the common form of proviso generally employed 
has in fact this extensive operation. Essential as this provision 
is for the security of the landlord against an insolvent or incom- 
petent tenant, it is obvious that its strict enforcement would in 
many cases result in extreme hardship to the occupier who had 
inadvertently or carelessly incurred so grave a penalty ; and the 
rules of equity, now adopted by the common law, have always 
construed such a condition in a lease or agreement of tenancy 
in a liberal spirit. If the breach of covenant alleged by the 
lessor is not wilful or really detrimental to the property, and if 
the damage occasioned by it is capable of fair assessment and 
pecuniary compensation, the English courts will in general relieve 
the occupier against the forfeiture he has incurred, taking care 
that the landlord is not a pecuniary sufferer by his misdoing. 

Even with this modification, the proviso for re-entry in ease of 
forfeiture is a serious weapon in the hands of the landlord ; and 
it may be added, that the ordinary right of the outgoing tenant 
to emblements or growing crops is forfeited with the rest of his 
estate. The discussion of the cases in which the landlord’s right 
of re-entry is absolute, as indeed of the other remedies by which 
the stipulations contained in a lease may be enforced, would 
alone be sufficient to occupy a treatise of no inconsiderable 
extent. 


GHAPTEE V. 

The. AGEiCHiiTUBAH HoiiBiNGs Act,* 

The year 1875 marks a new point of departure in English 
agriculture. We have seen* that by far the greater part of the 


The review of this Act is founded mamlv upon a Paper by Frederick Clifford, 
of the Mddle Temple, Barrister-at-Law, published in * The Journal of the Eoyal 
Agricultural Society ’ for March, 1876, ana since reprinted (London : Clowes and 
Sons, Charing Gross). 
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soil in England is tilled bj farmers. These were men who (as the 
name imports) in the earlier history of agriculture were little 
more than the bailiffs or agents of the landowner, holding 'his 
land at will, and handing over to him its surplus produce in the 
form of a money rent, or in kind. Money rents have long since 
become in England the almost invariable return given to the 
landlord by the farmers, wbo, under lease or by agreement, 
become entitled to tbe usufruct. In a few districts there is a corn 
rent, or the rent is paid half in money, half in corn, but these 
are rare exceptions to the general rule. As was natural from 
the origin of the laws which governed the relations between 
landlord and tenant, tbe landlord's rights from the first were 
large, well-defined, and comparatively easy to enforce. On the 
other hand, the rights of the farmers whom he allowed at his 
mere will to cultivate the soil were indefinite and of slow 
growth. Following the harsh maxim of the Roman law, they 
could remove no buildings which they had once placed on the 
land they hired: and the very tree, the plant, and the seed 
which they placed in the soil became not tbeirs, but the property 
of the landlord, as soon as it had taken root. 

The first relaxation of this rule in favour of English tenants 
at will is found in the Common Law doctrine as to emblements 
(fructus industriales). The word emblements means, in strictness, 
growing crops of corn, but was gradually enlarged so as to 
include roots planted, and other annual products of agriculture*. 
The English Courts of Law founded their decisions not on. 
statute, but mainly on reasons of public policy, since it is foi 
tbe common benefit that reasonable encouragement should be 
given to agriculture. “ If, therefore,” says Sir W. Blackstone, 
the tenant-at-wUl sows his land, and the landlord, before the 
corn is ripe or before it is reaped, puts him out, yet the. tenant 
shall have the emblements, and free ingress, egress, and regress, 
to cut and carry away the profits. And this for tbe same reason 
upon which all the cases of emblements turn, viz. the point of 
uncertainty ; since the tenant could not possibly know when 
his landlord would determine his holding, and therefore could 
make no provision against it ; and having sown the land, which 
is for the good of the public, upon a reasonable presumption, 
the law will not suffer him to be a loser by it.” And again : 

Tbe tenant . , , shall have the emblements to compensate for 
the labour and expense of tilling, manuring, and sowing the 
lands, and also for the encouragement of husbandry, which, 
being a public benefit, tending to tbe increase and plenty of 
provisions, ought to have the utmost security and privilege that 
the law can give it. Wherefore, by feudal law, if the tenant for 
life died between tbe beginning of September and the end of 
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Febmarj, tlie lord who was entitled to tbe Te¥ersion was also 
entitled to tbe profits of the whole year ; but if he died between 
the beginning of March and the end of August, the heirs of 
the tenant received the whole. And from hence our law of em- 
blements seems to have been derived.” The doctrine of emble- 
ments, as Biackstone elsewhere explains, extended only to com 
sown, roots planted, or other annual artificial profit. It is 
otherwise of fruit trees, grass, and the like, which are not planted 
“ annually at the expense and labour of the tenant, but are either 
a permanent or natural profit of the earth; for when a man 
plants a tree he cannot be presumed to plant it in contemplation 
of any present profit, but merely with a prospect of its being 
useful to himself in future, and to a future succession of tenants.” 

Here, then, in the doctrine of emblements, we have a first legal 
recognition in England of tenant-right ; and when husbandry 
was rude, and could hardly be said to exist as an art, there was 
no great hardship in a rule which secured to the husbandman, ^ 
with certain limitations, the crops of the year, but gave him no 
farther rights in the soil. The year’s crops would represent 
pretty accurately the return to which he was entitled for his 
industry; unexhausted improvements would be to him words 
without meaning. 

Gradually, as some amount of capital and skill came to be Growth of 
imported into English agriculture, there arose a variety of local tenant^sclalms. 
customs already mentioned, recognising the tenant’s claims, on 
the termination of the tenancy, to compensation for tillage and 
manures, the benefit of which then remained in the land, wholly 
or in part. This varying compensation was paid by the land- 
^-Icrd or, more generally, by the incoming tenants, and such 
payments were recognised and enforced by the Courts of Law. 

It was unequal, of course, but that the farmer became entitled to 
any compensation at all is the main fact of interest in our present 
retrospect. 

Local custom was thus enforced by Courts of Law long before 
it was embodied in statute, or was recognised by the English 
Legislature. It therefore softened in practice the precariousness 
of tenure, and the application of the rigorous rights of ownership 
over the soil. In Lincolnshire local custom came to be espe- 
cially favourable to the tenant, and there, accordingly, farming 
attracted men of the greatest skill and with the largest capital, 
and agriculture reached probably its highest perfection in Eng- 
land. The result was seen to be of equal benefit to land- 
lords and to tenants. Farmers knew that, if disturbed in 
their occupations, they would receive a fair proportion of the 
capital they had invested in the soil, and therefore put their 
money into the land, in the shape of labopr and manure, without 

YOL. XIY. — S. S. * . 2 B 
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hesitation. On the other hand, rents were paid more punctually, 
and were increased at intervals without much complaint ; while 
the community benefited from the tenant’s enterprise, which 
furnished more abundant crops, and filled the markets with fat 
sheep and cattle. 

Thus we have seen that the principles of English law were 
against the right of a tenant to any interest in the soil farmed 
by him, even though created by his own capital, labour, and 
skill. The presumption was that all things annexed to the soil, 
or indistinguishable from it, 1>elonged to the landlord. This 
general presumption, it has been shown, was limited only by the 
rule as to emblements, and by the prevalence of local custom, the 
Legislature recognising no right on the part of the tenant to what 
was termed the unexhausted improvements made by him at the 
end of his tenancy. It was felt at length that the new interests 
which had sprung up in the soil should not he left to the good 
feeling and' forb^rance of any class, however well-disposed, as 
a rule, they might he towards the persons dependent upon them. 
After repeated discussion, therefore, and prolonged inquiry by 
Select Committees, Parliament adopted, in 1875, the principle 
so often insisted upon, that a tenant should be encouraged to^ 
invest his capital in the soil by having statutory security for so 
much of that capital as may reasonably supposed to remain 
in the soil at the end of his tenancy. This is what is known 
in England as the tenant’s interest in unexhausted improvements 
made by him. Such was the object of the Act we are now 
considering* and its leading principle will be best understood 
when we state that it is based upon freedom of contract. . The. 
Act is permissive, not compulsory, and recognises tharGUghout its? 
provisions the perfect competency of tenants as weHas landlqjpdSr; 
to mknage their own affairs and make their own bargsdpsi . /If, they 
think fit to exclude the operation of the Act ah^ethjer,^ they 
are free to do so by written contract, and each may, as heretofore, 
make the best terms he can for himself, or lay down the con- 
ditions which in his opinion best meet his own case. If the 
tenant chooses to forego all claims to compensation, he may do 
s^ 5 ’ on the other hand, he may exact more liberal compensatioii 
any whidi the Act allows. If the landlord assents, . both 
TOUtract themselves entirely out of the Act in either case, 
li^.n^hing in the Act prevents a landlord and tenant, or persons 
ewtea^lating this relation, firom msking any agreement they 
or wili interfere with the operation of such agreement 


%ijLS the^&eed^jm of contract just described existed hejfore the 
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Act was passed, it may be asked, wbat new rights does the Unexhausted 
Act secure to tenants ? The answer is, that whereas, in the 
absence of contract or custom, the presumption of law used to the property of 
be that unexhausted improvements belong to the landlord, the tenant. 

Act now reverses this presumption, and assigns the property 
in such improvements to the tenant, to the extent defined and 
limited by the Act itself This change in the principle of the 
English law is of considerable importance in itself ; but there 
is good reason for believing that its influence in guiding and 
determining the practice of landlords and the conditions of 
tenancy will be more considerable still. * We pass, however, now 
to the provisions of the statute, confining our attention to its 
leading features. 

Though it became law in the Session of 1875, the ^ Agricul- Application of 
tural Holdings Act ’ did not come into operation till February 14 
in the following year. It does not apply to holdings which 
are non-agricultural, or which are under two acres in extent. 

All new tenancies of agricultural or pastoral lands, or of lands in 
part agricultural and in part pastoral, comprising more than 
this acreage, are subject to the provisions of the Act, unless there 
is a written agreement to the contrary, signed by the tenant as 
well as by the landlord or his agent. If no such agreement is 
come to between the parties, the Act will govern the conditions 
pf the holding, whether it be a tenancy at will, or one from 
year to year, or for a term of. years, or for lives. Tenancies 
existing before February 14, 18 7&, are not affected by the Act, 
provided they are tenancies under lease, or for lives 5 hut all 
tenancies from year to year, or at will, were brought under its 
provisions, unless either the landlord or the tenant gave notice, 
two months after the date mentioned, that he desired fliat the 
existing tenure should remain unaltered by tbe Act. Thus, if 
both parties were silent, the new law, as in the case of new 
tenancies, immediately stepped in to regulate the relations of 
landlord and tenant, and establish the tenant^s right to tbe 
prescribed compensation. 

j Having thus shortly explained the cases to which the Act Tenant’s title 
ap|>lies, we may now examine somewhat more fully- the prcn to^compensa- 
visions which govern a tenant’s title to compensation for the 
improvements he has made in his holding. These are divided 
into first, second, and third class improvements, each class being 
subject to different conditions ; and all must have been executed 
after February 14, 1876. Here, then, is fixed the new era in 
English farming. Before this period all such improvements, 
though made with the tenant’s capital, w-ere the property of the 
landlord, subject only to any contract entered into between 
the parties, or to the local customs already mentioned. Since 

2 B 2 



First-ckss 

impPOYements, 


Their pri- 
Slimed dura** 
tiOE. 



370=; 104 English Land Lavf. 


tben, tlie law presumes them to he the property of the tenant^ 
for which he is entitled to certain money compensation at the 
end of his tenancy, unless he has himself consented to waive 
this right, or to vary it otherwise than as provided in the Act. 
Xhe subjects of compensation are thus specified : — 

A$ to First-Class Improvements , — ^These are thirteen in num- 
ber, and come under the head of permanent improvements, for 
which the highest scale of compensation is awarded. They are 
ranged in alphabetical order, thus : — 


1. Drainage of laud. 

2. Erection or enlargement of 

buildings. 

3. Laying down permanent pas- 

ture. 

4. Making and planting osier beds. 

5. Making water-meadows, or 

works of irrigation. 

6. Making gardens. 

7. Making or improving roads or 

Imdges. 


8. Making or improving water- 

courses, ponds, wells, or re- 
servoirs, or works for supply 
of water for agricultural or 
domestic purposes. 

9. Making fences, 

30. Planting hojDS- 

11. Planting orchards. 

12. Beclaiming waste land. 

13. Warping land. 


The Act presumes that these thirteen improvements continue 
unexhausted for a maximum period of twenty years. But the 
legal presumption may be rebutted. In all cases of dispute, 
valuers are to be appointed, and it is for them to make an 
award in the case of each improvement and each class of 
improvement, and to decide whether, at the time the tenancy 
ends, the particular improvement is or is not exhausted. In no 
case can the tenant claim compensation for an improvement 
after the maximum period specified in the Act as applicable to 
each class. Nor does a tenant acquire by virtue of the Act an 
absolute vested interest extending over this maximum period. 
His interest is conditional, depending upon what is decided to 
be the unexhausted value of the improvement when the tenancy 
determines. Of course it is open to the landlord and tenant by 
special agreement to fix prospectively the period during which 
the improvement shall be deemed unexhaust^, instead of leaving 
that matter to be dealt with retrospectively. 

The tenant’s claim for compensation in respect of the thirteen 
improvements of the first class may continue for twenty years, 
dating from the end of the year of tenancy during which the 
outlay has been made. Thus, assuming that the year of tenancy 
upon a holding to which the Act applies expired at Michaelmas, 
1876, and any one of these thirteen improvements were made 
upon this holding, with the safeguards and conditions imposed 
by the between February 14 and Michaelmas, , the twenty' 
to ran with the next year of tenancy, 187&-7. 
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In dealing with an absolute owner, the basis of the tenant’s If the landlord 
compensation is the cost price of each improvement, with 
proportionate deduction for each year subsequent to that in 
which the outlay is made, until either the term of twenty years 
expires, and the improvement thus becomes, in a legal sense, 
exhausted ; or until the period of actual exhaustion fixed by the 
valuers in the particular case. Thus, the longer the tenancy 
continues, the smaller the compensation which falls to be paid 
by the landlord. Assuming that the improvement is one 
which, in the valuers opinion, remains unexhausted during 
the full term limited hy the Act, the tenant will be entitled 
to receive back again, out of tbe land, in twenty equal 
yearly instalments, the money which he put into or upon the 
land ; and if he leaves his holding before the end erf twenty 
years, and is thus unable to recoup himself, the landlord will 
become bound to pay the instalments which may remain 
due. Obviously also, if the tenancy continues for twenty 
years, dating from the end of the year of tenancy in which the 
outlay is made, no compensation can be claimed. It is as 
though the tenant had lodged to his credit in a bank a capital 
sum, to be drawn out in given proportions within a limited 
term by the occupier for the time being; and by length of 
occupation he himself may exhaust the credit. Of course care 
is taken in the landlord’s interest that the improvements when 
taken over by him are in tenantabie repair or good con- 
dition and the sum found due to the tenant may therefore be 
reduced by any sums reasonably necessary to be expended ” 
in putting the improvements into this condition. 

There is an important limitation to the rule as to thepreviotis 
amount and duration of the tenant’s claim. He can demand no consent of 
compensation for a first-class improvement, unless he has made 
such improvement with the previous consent, in writing, of 
either landlord or agent. Again, it must be noted that com- 
pensation for a first-class improvement is given upon the fore- 
going basis only if, at tbe time when such consent was given, 
the landlord was the absolute owner of the premises. It is, 
therefore, the business of tbe tenant, upon asking and receiving 
the landlord's consent to make any one of the thirteen per- 
manent improvements, to ascertain also whether the landlord is 
such absolute owner,” that is to say, whether he is capable 
of disposing, by appointment or otherwise, of the fee simple or 
whole interest of or in freehold, copyhold, or leasehold land.” 

If he be freeholder, copyholder, or owner of leaseholds, then it 
is' immaterial to what extent his land may be mortgaged, 
encumbered, or charged ; he is absolute owner ” for the pur- 
poses of the Act, and the tenant will have a lien Upon the 
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land for the repajment of so many of the twenty or other less 
nnnibex of instalments as still remain due. 

If the landlord has not this disposing power oyer the land — 
if, for instance, as in the ordinary case of settled estates, he 
holds them merely for life — ^then the tenant’s claim to compen- 
sation is further limited by the principle of ‘‘letting value.’’ 
The compensation is then not to exceed “ a capital sum fairly 
y representing the addition which the improvement, as far as it 
continues unexhausted at the determination of the tenancy, then 
makes to the letting value of the holding ” (§ 7). This new 
principle introduces an additional element of uncertainty into 
the measure of compensation. The cost price of an improve- 
ment is easily ascertained, and the assignment of the number of 
years for exhaustion may not be difficult. But there is more 
room for difference of opinion and for dispute upon the question 
whether the improvement has added to the letting value of the 
farm, not when such improvement was originally made, but in 
its state of greater or less exhaustion at the end of the tenancy. 
In dealing with a limited owi^r, therefore, tenants have not the 
same security for unexhausted improvements as they po^ess in 
dealing with an absolute owner. In the latter case, the tenant 
receives back the capital he spends, either in money or in 
kind, — ^in kind so long as his holding lasts ; in money when 
the holding is determined, if the improvement is found to be 
unexhausted when the claim arises. In dealing with a limited 
owner, he still receives back, during the tenancy, what the 
land or occupation yields to him in kind for the improvements 
he has made ; but at the end of the tenancy, instead of receiving 
back the amount of his outlay, less a proportionate part for each 
year up to the period of exhaustion, he miErt prove tfeat the 
letting value of the holding is increased by this particular 
improvement : Ms compensation in money depends upon the 
additional rental which the improvement will yield in the re- 
maining years (within each maximum peripd fixed by the 
Act) during which it will be deraa^ to continue unexhausted. 
The extent to which the improvement adds to the letting 
vtdne of hohMng is te be decided, in case of dispute be- 
tween the pirties, by the referees or umpire, for whose appoint- 
3a^t provision is made in the part of the Act relating to 
^piocedure. ■ ■ 

' ' As the ‘tenant is entitled to payment from the ahsolnte owner 
ef ^ the sum laid out ^ on the improvement, less a proportionate 
each year during the juried of exhaustion, it follows 
^ Wl 3 ®ii the claim arises, the landlord can rai^i^ no que^fcn 
r^e^nmny or mctraragance of the particular outoyi,) r it 
a tenant has spent 'more 'money tMin he iteedhave 
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spent had he n^d the proper means, or set about the improve- 
ment in the most economical method ; but the landlord cannot 
dispute the amount ascertained and vouched for as having been 
spent bj the tenant As, however, the landlmd’s consent must 
& asked before an improvement of the first class can be made, 
he can always protect himS|elf by limiting the sum to be spent 
upon the improvement, or the period during which compensa- 
tion can be claimed ; or he may require that the work shall be 
executed under inspection. As will presently be seen, another 
principle is applied to compensation for second- and third-class 
improvements, and the landlord is protected by the wor<k of 
the Act against any nndue expenditure upon them. 

As to Improvements of the Second Class , — These improve- 
ments, though not permanent, are durable, and, unless the® 
valuers think the improvements are exhausted when the tenancy 
determines, or will be exhausted before the maximum period 
menti<med in the Act, the tenant is entitled to compensation 
for them for seven years following the year of tenancy in which 
Ms outlay is made. Second-class improvements are six in 
number, specified as follows 

1. Boning of land with nndis 

soIvSl hones. 

2. Chalking of land. 

’ 3. Olay-huming. 

Thus, if one of these improvements be made at any time 
during tbe year of tenancy ending Michaelmas, 1876, the seven 
years begin to run with the next succeeding year, and the claim 
to compensation will cease after Michaelmas, 1883. But, as 
in the case of first-class improvements, the landlord’s liability 
does not necessarily continue during the seven years. It depeais 
upon the period of exhaustion as found by the valuers. In the iHiratioii of 
Act the rule applicable to the tenant’s compensation for second- ® 
class improvements (§ 8) follows, with the exception of one 
impc^rtant word, the rule laid down in the case of first-class 
improvements made under an absolute owner. For the latter 
class of improvements the tenant, as we have seen, is entitled 
to ** the sum laid out ” by him, less a proportionate part of this 
sum for each year after the improvement was made up to the 
period of exhaustion. But a tenant’s claim for second-class 
improvements can only be for the sum properly laid out ” by 
him, with a proportionate deduction for each subsequent year 
during which his occupancy continues and the improvement 
remains unexhausted. The language of Section 8 does not 
permit a landlord to dispute the propriety of this particular kind 
of improvement. Proof that the tenant has spent his money is 


4r. Claying of land, 
d. Liming of land. 
6. Marling of land. 
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prior consent 
to, not neces- 
sary. 


Notice. 
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proof of tlie necessity of such an improvement and of the title to 
compensation for it. But the landlord may seek to reduce the 
claim on the ground that too much has been done; that the 
work of boning, chalking, marling, &c., has been injudiciously 
carried out, or has proved partially inejSectuai through want of 
proper skill or care. 

The reason why it is cojoipetent for the landlord under § 8 
to question whether the sum spent by the tenant has been ‘‘ pro- 
perly laid out” is to be found in another distinction drawn in 
the Act between the two classes of improvements. If the tenant 
chooses to make a second-class improvement he need not obtain 
the previous consent of the landlord, and may establish a con- 
ditional claim even contrary to the landlord’s express wish. 
AE he is bound to do (§ 12) is to give the landlord notice, 
not less than one week and not more than six weeks beforehand, 
of his intention to make the improvement. This notice gives 
the landlord the opportunity of inspecting the work done, and 
of seeing that it is properly done, though the Act provides 
no machinery for such supervision. The notice also gives the 
landlord the opportunity of at once stopping the improvement 
by giving the tenant notice to quit, because thfere is an express 
provision that the tenant can no longer claim compensation for 
second-class improvements executed after receipt of notice to 
quit (§ 12). Moreover, if the tenant has either given or received 
notice to quit, he is forbidden to make any of the six improve- 
ments unless he receives the landlord’s written consent (§ 12). 
Thus no tenant under notice can commit the landlord to an 
expenditure which will mainly fall upon the latter, and which 
will certainly set up a troublesome claim, and perhaps end in 
expensive litigation. A tenant under notice can have no right 
# farm for his successor, and compel his landlord to con- 
tribute possibly six-sevenths of the money. 

Claims for improvements of the second class are to be assessed 
upon one basis only — that laid down by the Act in the case of 
absolute owners. They are not affected by the status of the 
landlord. How much, therefore, or how little they have added 
to the letting value of the holding is immaterial. If the referees 
find that the improvement is good for the full term of seven 
years, the claim for a second-class improvement abates every 
year by one-seventh of the amount “properly laid out” upon 
mch improvement, beginning with the year of tenancy in which 
the outlay is made, But the amount of compensation awarded 
varies, of course, with what is found to be the “ life ” of the 
pn^cular improvement, as in the case of Improvements of 

— These falL within ■ the 
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category of temporary improvements, and are placed trader the 
two following general heads : — - 

1. Application to land of purchased artificial or other purchased manure. 

2. Gossnmption on the holding by cattle, sheep or pigs, of cske or other 
feeding-stufis not produced on the holding (§ 5), 


These improvements may continue unexhausted, and there- Period of 
fore remain the subjects of compensation, till the end of two duration, 
years following after the year of tenancy in which the outlay is 
made {§ 6). The amount of compensation in resj^ct of them 
is such proportion of the sum properly laid out by the tenant 
on the improvement as fairly represents”* its value to the 
incoming tenant at the end of the tenancy (§ 9). Upon the 
proper laying-out of the money upon manure and feeding-stuflF 
will depend the benefit to the new tenant, and therefore these 
two questions practically resolve themselves into one for the 
consideration of the valuer.* 

Hitherto we have found the Act requiring as a condition Consent and 
precedent to compensation for first-class improvements consent notice to land- 
by the landlord, and in the case of second-class improvements 
notice to the landlord. The tenant is relieved from both these 


conditions in the third description of improvements, and it 
would be obviously impossible to require either condition from 
him as a ■preliminary to the manuring of his land or the 
feeding of This would be to make the landlord the 


farmer. Still there are important reservations to his power of Exceptions to 
claiming compensation. No such claim, for example, can be 
made if, after the manure has been applied or the stock has been 


fed on the particular land so treated, he has taken from this 
portion of his holding “ a crop of corn, potafoes, hay, or seed, 
or any other exhausting crop ” (§ 13). Again, he is not entitled 
to compensation for the consumption of cake or other feeding- 
stuff where, under custom or agreement, he claims payment from 


♦ The first qaesfion ’wliicb tbe valuers vrill have to face is tlie proportion of the 
original cost which may “fairly represent the value of the improvement, at the 
detenninatioa of the teBancy, to an incoming tenant,’* An approximation to this 
value for cahe, hones, &c,, has long been made by clauses in agreements, and by 
custom in Lincolnshire, Nottinghamshire, and other counties, Mr. Lawes, in 
his valuable contributions, to the 'Journal of the Eoyal Agricultural Society,* has 
given a reliable testimony to the unexhausted value of manure applied under 
certain conditions ; and it would, undoubtedly, a matter of <^n^atulation to 
valuers and to the agricultural public if investigations of a similar character 
could be carried out under other and varying conditions of climate and of soil. 
But even now, with the limited information we pcfisess, I am inclined to think that 
practical men, taking into consideration the enstoms of their own counti^ and 
guided by the direction of the Act, will not find any insuperable difficulty in the 
construction of this clause ; and 1 believe that in many cases, if difficulty should 
be anticipated, agreements will be made between landlord and tenant which will 
define in terms the proportionate payments to be made. — Note by Mr,, X), Dent, 
4 )fMib 8 toh EaU, Wethert^, in Boyal Agricultural Soclety*s * Jour^* March, 1876. 
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tlie laiidlo3?d or incoming tenant for the additional value given 
by that consumption to tbe manure left on the holding at the 
determination of the tenancy” (§ 14). Thus, where the Act 
applies, a tenant may claim for artificial manures under the 
Act, and for consumption of feeding-stuffs either under the Act, 
or under agreement or custom, at his option. 

Two other important restrictions govern the claim. First, in 
ascertaining the amount due to the tenant, he is not credited 
with any larger outlay during the last year of his tenancy than 
the average amount of his outlay for like purposes during the 
three pr^jeding years, or during any shorter period if his 
tenancy has not lasted so long (§ 15). Thus if he spends on 
manure and cake or feeding-stuff 800Z. in 1876-7, 700Z. in . 
1877-8, 654/. in 1878-9, and 800/. in 1879-80, when the t^tiaacy 
expires, the basis of compensation in respect of the last year’s 
oi:^lay will not be 800/, but one-third of 800/., 700/. and 654/. 
added together, or 718/. The object of this limitation is to 
pevent a disproportionate expenditure upon artificial manure or 
cake in the last year of the tenancy. 

The second restriction is that if any hay, straw, roots, or green 
crops have been sold off the holding within the last two years of 
the tenancy, the estimated value of the manure that would have 
been produced by the consumption of these growths on the 
holding is to be deducted from the compensation claimed, 
** except as far as a proper return of manure to the holding has 
been made in respect of such produce sold off” (§ 15). In other 
words, the land rented has a first claim upon the crops here 
specified, and provision is made for their return to the soil in 
the shape of manure, or for an equivalent return from bought 
manure or from purchased feeding-stuff. This equivalent mu^ 
be rendered before the bought manure, and the cake or feeding- 
stuff used during the same period, can eount to the credit of 
the outgoing tenant. 

like the tenant who mak^ a second-class improvement, the 
tenant making a third-class improvement is exempt from the 
necessity p£ considering the nature of bis landlord’s interest in 
his property, and his compensation is the same under any 
tenure. In e^mating his compensation, it is for the valuers, to 
decide as best they can what proportion of his outlay fairly 
r^[^^esents ” to his successor the value of the manuring and stock- 
of the two previous years. The farmer must therefore 
'be careM to^ keep accounts and youcheis, which will serve as 
^ of valuation in oise he quits the holding. ; 

» - I 
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tenant. The' claim of the latter to compensation for any class of landlord and 
improvemenlB 4s snbject to deductions : tenant. 

(1,) For tix^, rates; and tithe rentcharge to which the tenant is Dednctions 
iiaWe as between 'himself and the landlordi . (2^) For rent {§ 16). 

(3.) The value of any benefit (such as surrender of rentj supply 
of materials, Scc^) which the landlord has given or ^ allowed to 
the tenant as a consideration for his making the improTement at 
his own expense (§ 17). (4.) Compensation claimed by the 

landlord at the end of the tenancy for waste committed or per- 
mitt^ by the tenant (§ 19); and (5.). Compensation ciaimad by 
the landlord for the breach by the tenant of any covenant in the 
lease or agreement under which the tenant holds (§ 19). 

The landlord’s statutory claim to compensation under the two 
last heads can only be made if the tenant claims compensation stetute. 
under the Act for an improvement. The landlord must allege 
the waste or the breach by way of counter-claim, “ and not other- 
wise ^ (1 19). Again, the landlord’s connter-claim cannot go back 
more than four years before the tenancy ends : any waste or breach 
of covenant alleged by him, if it relates to acts of commission or 
omission in a matter of husbandry, must have occurred within 
this period (sub-sect 19). This proviso is a safeguard against 
the revival of old defaults which the tenants, owing to the 
remoteness of the acts or the neglect relied on^ a^j .find it 
difficult to rebut In the event of waste alleged in respect of 
buildings, and matters not relating to husbandry, the four yearn’ 
limitation does not apply. 

Procedure, — The tenantfs claim must be made in writing one 
month at least before the tenancy determines, and he must ^en ciaim^ 
furnish “as far as reasonably may be, the particulars of the 
intended claim.” Upon baiiruptcy this claim parses to the 
tenant’s assignees, who may urge realise it for the benefit 
of the estate. The landlord’s counter-claim, if any, on account of 
waste or breach of covenant, must be made within fourteen days 
after receiving the tenant’s notice of claitn. If the parties do 
not agree upon -the amount and time of payment of compen- 
satima, the differences between them must be settled by refer- 
ence to some person who may be jointly appointed by them ; or if 
they cannot agree upon a single referee, each chooses one. These 
referees are to estimate the unexhausted value of the tenant’s ' 
improvements. Before doing so, they must appoint an umpire Umpire, 
to decide between their respective awards. If they fail to make 
such appointment, it may be made by the Judge, of the County 
Court of the district ; or either party may call on the Inclosure 
Commissioners, or the County Court Judge to make such 
appointment, without leaving it to the referees. Having once 
submitted to the reference, neither party can Withdraw from it, or 
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if lie does so, the referees, or the umpire, may proceed in his 
Powers of absence. They can “ call for the production of any sample, 

referees. youcher or other document, or other evidence which is in the 

possession or power of either party, or which either party can 
produce,” They may also take evidence upon oath, and any 
person giving false evidence may he indicted for perjury, 
provided that such evidence is given wilfully and corruptly ” 
(§ 26 ). 

Award. After taking such evidence as they deem necessary, the 

referees make their award, which must be in writing, signed by 
them, and produced within twenty-eight days after appoint- 
ment, though this period may be prolonged. If tjhey do not 
agree, or if the specified period expires and their award is not 
ready, their authority is transferred to the arbitrator or umpire, 
who is clothed with the same power of taking evidence. His 
award,. or that of the referees, must specify ^^as far as reasonably 
Facts to be set may be” — (1.) The improvements, acts, or things for which 
out in. compensation is awarded (§ 32) ; (2.) The time at which each 

such improvement, act, or thing, was executed, committed or 
p^mitted (ib ,) ; 0.) The time at which each improvement, for 
which compensation is given, becomes, for the purposes of the 
award, exhausted (§ 31) ; (4.) The sum laid out by the tenant 
on each improvement (§ 32) ; (5.) If the landlord, at the time of 
the consent given to a first-class improvement, was not an 
absolute owner, the extent to which such improvement adds to 
the letting value of the holding (zb.) ; (6.) The sum awarded in 
respect of each improvement, act, or thing (ib*) ; (7.) A day, not 
sooner than one month after delivery of the award, for the pay- 
ment of the money awarded for compensation, the costs of 
reference, or otherwise (§ 34). The costs of the reference in- 
clude the remuneration of the referee or referees, and of the 
umpire, “including other proper expenses” (§ 33); and the 
referee or umpire may order those costs to be paid by either 
^ party, according to their opinion of the “ reasonableness or un- 

r^onableness of tbe claim ; ” or they may decide that the costs 
may be paid in unequal proportions ; or may leave each party 
to hear his own costs. 



Being furnished with the particulars of the award, either 
landlord or tenant may dispute it by appealing under certain 
conditions to the Judge of the County Court. Neither party 
oan appeal unless the sum claimed for compensation exceeds 50/, 
Nor can the award be disputed except upon one of the grounds 
jyfewing (I That the award is invalid (§ 36^ sub- 

1}; ^3onip®E]TO!ion^;has for ilmpi^ye- 

pespect'i>£;Which4h^ party 
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claiming was not entitled to compensation (§ 36, sub-sect. 2) ; 

3. That the compensation has not been awarded for improvements, 
acts, or things, breaches of covenants or agreements, or for com- 
mitting or permitting waste, in respect of which the party 
claiming was entitled to compensation (§ 36, sub-sect. 3). The Jurisdiction of 
County Court Judge will then dispose of the case, or may at his ^<»^^tyCourts. 
discretion remit it to be heard in whole or in part by the 
referee, or referees, or umpire, with such directions as he may 
think fit. The Judge’s decision is final upon the facts ; but if a 
question of law arises, he is bound, at the request of either party, 
to state a special case for decision by the High Court of Justice. Appellate 
■ The money awarded as compensation, whether to landlord or 
tenant, must be paid within fourteen days. 

Charge of Tenants Compensation . — Upon payment of a tenant’s Creation of 
claim, a landlord may not desire to sink the whole of this 
money in the land, for the benefit of his heir or of the person 
entitled in remainder. In such cases the County Court at its 
discretion may, on application by him, create a charge on the 
bolding,” in respect of the compensation so paid. The effect of 
the charge is to provide for the repayment to the landlord, his 
executors, administrators, and assignees, of the sum advanced by 
him as compensation (§ 42, sub-sect. 3). In other words, this sum, 
representing an addition to the value of the soil, does not become 
absorbed in the realty, for the sole benefit of the. heir-at-law, 
but forms part of the personal estate, and is therefore available 
in favour of younger children. It is left to the discretion of the 
Court to order repayment of the whole or any part of the money, , 

‘‘with such interest, and by such instalments, and with such 
directions for giving effect to the charge as the Court thinks fit ” 

(§ 42, sub-sect. 1). And the Act contains restrictions, the effect 
of which is to protect the interest of persons entitled in 
remainder where the landlord creating the charge is only a 
limited owner. 

Notice to Quit . — One of the most important provisions in thej’^^^ice to quit. 
Act • is that which extends the period of notice to quit in the 
ca^ of agricultural tenancies from year to year which are affected 
by the Act (sections 51 & 58). As the law stood befoie Feb- • 
ruary 14th, 1876, supposing a tenant from year to year entered 
on his holding at Michaelmas, 1875, and the landlord within a 
few months found him to be an undesirable tenant, bis tenancy 
could be determined by notice given at Lady Day and ending at 
the Michaelmas following. A half-year’s notice expiring with 
a year of tenancy was necessary, but tbe Act has extended this y^e^of ^ex- 
^ period by six months, and requires a year’s notice expiring with tended by Act. 
a year of tenancy. The' result is, in certain contingencies, to 
give a tenant what may be practically equal to two years’ pos- 
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session ; for if the tenancy begins to ran from Micbaelmas^^ 

1876, notice cannot be given under the Act until Michaelmas, 

1877, expiring at Michaelmas, 1878. 

In 1874, before Lord Beaconsfield became Prime Minister, he 

said that, in his opinion, much that was thought unsatisfactory 
in the existing tenure of land would disappear if a tenant-farmer 
could be sure of a two years’ notice to surrender his holding* 
The suggestion was thrown out as an alternative to a plan of 
compensation for unexhausted improvements; and there is 
therefore no inconsistency in the shorter term of notice fixed by 
the Bill, supplementing, as it does, provisions allowing such 
compensation. Of course landlords and tenants are free to 
regulate as they please the length of this notice, like every other 
part of the contract of tenancy. Unless, however, the landlord 
and tenant mutually a^ee in writing to exclude the whole -Act, 
or this particular provision, every yearly tenancy beginning after * 
February 14th, 1876, is affected by it. It also applies to all 
yearly tenancies existing at that date, unless within two months 
afterwaids one of the parties to the contract of tenancy notified 
to the Gontraiy* 

Iwprcwements . — ^In the case of holdings let upon 
seSi ^part tenancies^ landlords are empowered by the Act to serve a 

of holding for tenant with notke to quit part only of the holding. This was a 
pur- po^er not before possei^ed by the landlord, but he can only exer- 


To yearly 
tenancies. 


or other houses, with or without gardens. 2. Providing gardens 
for existing farm-labourers’ cottages, or other houses* 3, Al- 
lotment to labourers of land for gardens or other purpose^* 
4* Planting trees. 5. Opening or working any ; coal, iropstoiie, 
limestone, or other mineral ; or a stone quarry, clay, sand, or 
gravd-pit or constructing any works or buildings to be used 
in connection therewith. 6. Obtaining brick-earth, gravel, or 
sand. 7. Making a watercourse or reservoir. 8. Making any 
road, tramroad, siding, canal, or basin, or any wharf, pier, or 
other work connected therewith. The Act secures to the tenant 
• adequate compensaticm for being thus deprived of part of his 


Jiartoes. — ^We have traced in part the growth of a more liberal . 
in, English agriculture, mitigating ; the effect of the old 
plantatur sohy sob cedit A statute pas^d. in 
1851 i^uired the landlord’s written consent to give the tenant a 
' inoperty in farm buildings erected by him* :TMs 
necessaay to orea^a valid daim.to 

g^^i ''Ae'r'AgiacuItural Holdi^ .Act So, al&o^ -%e,i,l;^aant, 

steam-engine^.must still ^ive .tfee. landlord 
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written notice of iiis intention. If the landlord assents, or is 
even silent, the tenant may go on, and his rights under the 
Agricultural Holdings Act will then arise in respect of the 
steam-engine. If, however, the landlord, on receiving notice of 
the intention to erect a steam-engine, objects, in writing,’ to 
such erection, the tenant will proce^ at his own risk ; the new 
Act will no longer protect him ; and his rights, whatever they 
may be, will depend upon custom or otherwise (§ 53, concluding 
sub-sect.). Engines and machinery, unlike buildings, are not Machinery, 
named among any one of the three classes of improvements, 
but are more proj^rly treated as fixtures ; and the distinction in 
the Act between the two kinds of interests created by the tenant, 
and here recognised by the Legislature, is that the specified 
improvements in classes one, two, and three, are treated as 
inseparably annexed to the soil, as in fact they are — buildings, 
to a modified extent, excepted — and as therefore properly the 
subjects of compensation by the owner of the soil; while 
fixtures are removable, and need not necessarily therefore be the 
subjects of compensation. The old maxim of law, however, still 
applies to improvements as well as fixtures. Being annexed to Landlords 
the land, both become the property of the landlord upon pay- 
ment of their fair value. The tenant cannot pull down the 
buildings erected at his cost, and cart off the materials ; he cannot 
say of the fixtures, will not sell — have a use for them else- 
where.” The landlord may take them at his option. 

The e£ict of the Act of 1851 was to give the tenant certain 
ri^ts of property in engines or machinery erected at his cost, 
with the previous consent of the lamdlord* The Agricultural Landlord’s 
Holdings Act dispenses with the necessity of procuri^ ^le 
landlord’s previous consent for affixing to the holding this class mmecessary, 
of fixtures, steam-engines excepted. La the absence, be it always excepting 
understood, of express agreement, or of written exclusion of the steam-engines. 
Act from die contract of tenancy, an agricultural tenant, whose 
bolding exceeds two acres, may now affix to his holding “ any 
engine, machinery, or other fixhire, for which he is not under 
th& Ai^ or otherwise entitled to compensation.” These fixtures 
may be put up not only without the assent, but contrary to the - 
express wishes of the landlord ; and, if they have not been so 
put up pursusmt to some obligation, or insted of some fixture 
belonging to the landlord, they will become the property of the 
tenant, and be removable by him, upon the following conditions 
(§53);- 

1. Before removing any fixtures, the tenant must pay all rent*conditioiisof 
owing by him, and perform all other obligations to the landlord removal by 
in respect of the holdings The landlord, in fact, has a Hen 
upon the fixtures for the amount of rent or compensation. 
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2. In removing any fixture, no “avoidable damage” must 
be done to any building, or other part of the holding. 

3. Immediately after removing any fixture, the tenant must 
make good all damage occasioned by such removal. 

4. The tenant cannot remove any fixture unless he gives the 
landlord one month’s previous notice, in writing, of the intended 
removal. 

5. At any time within the month of notice, the landlord (as 
under the Act of 1851) has an option of purchasing any fixture 
comprised in the notice of removal. He may thus select which 
he thinks worth purchase, and leave the tenant to remove the 
rest. This option must be signified to the tenant^ in writing, 
before the end of the month’; and the fixture selected by the 
landlord becomes his property, and must be left by the tenant, 
who will be paid for it according to its fair value to an in- 
coming tenant. If the parties difier, the value is to be settled 
by reference, but without power of appeal ; the decision of the 
referee, or referees, and umpire, will be final. 

EesTiltfi of Act, This is the Statute which the English Legislature have passed^ 
recognising the just confidence reposed in most English land- 
lords by their tenantry, but recognising, too, in the wmrds of 
the Prime Minister, that “laws should be founded, not on 
honour|> but on justice.” 

Such a statute, embodying a principle previously unknown 
in English legislation, could hardly be expected to be at once 
and completely incorporated into contracts of agricultural 
tenancy. Hitherto, therefore, experience shows that both land- 
lords and tenants have been timid in adopting the provisions 
of the Act. With a view to ascertain what had really been its 
beneficial results, circulars were sent, towards the end of the 
year 1876, on the part of the Farmers’ Club, to the leading 
farmers and land agents, as well as to the various Chambers of 
Agriculture, throughout the country, and 258 answers were re- 
ceived. The results of these answers are summed up in an able 
paper * by the Secretary of the Club, Mr. Druce, as follows : — 
Firstly, as a general rule, the Act is excluded by landlords in 
respect of tenancies from year to year, or at will, which were 
current when it came into operatiomf Secondly, it is also to 
a large extent excluded in respect of tenancies which began since 

‘ JoTiraal of the Farmers* Olub,’ February, 1877, p. 13. 
t To this general rule, however, important exceptions are noted in the 
Appendix. For example, Earl Browniow, the Earl of Lonsdale, and Lord 
Tr^egaar are among the landlords who at once boldly adopted the Act On the 
oth^ hand, instance might be given in which, as upon Sir Edward Kerxison’s 
estate, the tenant^ having the choice given to them, preferred on the whole to 
agreements. 




383=: iiT' 


English Land Law, 

the Act came into operation. Thirdly, the provisions of the 
Act relating to payment of compensation for unexhausted im- 
provements, especially those of the second and third classes, 
have been adopted by special agreement, and in many cases 
the time fixed by the Act for notice to quit has been likewise 
adopted in new agreements, and has thus been extended from 
six to twelve months. Fourthly, the Act, and the debates upon 
it in the Houses of Parliament and elsewhere, have caused 
greater attention to be paid by landlords to the compensation 
of tenants for unexhausted improvements, and have resulted in 
more liberal leases and agreements than were formerly granted. 

It may be fairly assumed, on the whole, that, permissive as 
this and all other legislation on this subject is and should be, 
the Act will work, directly and indirectly, unmixed good to 
landlords not less than to tenants. Hitherto many landlords 
have been deterred from adopting the Act, from no unwilling- 
ness to secure equivalent advantages to their tenants, but from 
^^^^prehensions of disputes and of litigation under the compen- 
sation clauses. As the provisions of the Act come to be better 
understood, the examples of those landlords who have incor- 
porated the Act into their agreements will be gradually followed. 
Meanwhile the benefits indirectly resulting to agriculture from Indirect 
the Act are already considerable, and must every year increase. 

In the first place, the effect of this statute is to multiply written agriculture, 
agreements relating to the letting of land, if, indeed, it does 
not make such agreements universal. The want of a strict 
definition of engagements between landlord and farmer in this 
country has often been pointed out, and it will be a consider- 
able gain to English agriculture if this frequent cause of diffi- 
culty and dispute can be removed. Then, in many districts in 
England, the prevailing agricultural customs have become 
inapplicable, and yet have the force of law unless they are ex- 
pressly excluded by the agreement or are inconsistent with its 
terms.* In the Agricultural Holdings Act a sound rule has 
now been laid down upon broad lines ; and this rule, permanently 
embodied in a legislative enactment, is sure in time to be gene- 
rally followed as the basis of agreement wherever it is applic- 
able.! Again, limited owners up to this time could hardly be 
expected to give their tenants a certain guarantee of compensa- 
tion for outlay ; but the powers they now possess under the statute 
to charge their estates with the amount of compensation removes 
one great hindrance to agricultural improvement. Lastly, there 
is an evident desire on the part of landlords to recognise the 


Speech of Yiscount Portman, House of Lords, May 13, 1875. 
t Speech of Lord Henmker, House of Lords, March 12, 1875. 

voii. xiy. — s. s. 2 E 
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spirit of tlie Act; and the example already set in granting 
more liberal covenants, especially those relating to compensation 
and a longer term of notice, will, there is good ground for 
believing, spread every year. The Agricultural Holdings Act, 
therefore, may reasonably be regarded as being, directly and 
indirectly, a considerable boon to tenant farmers in England, 
and the Legislature has certainly not passed it in vain. 
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TAXATION 

AS APFECTllfQ 

THE AGRICULTURAL INTEREST. 


CHAPTER I. 

The Agricultubal Interest. 

In any attempt to trace the bearing of tbe general fiscal system 
of tbe Unit^ Kingdom on what is distinctively termed the 
agricultural interest, it is needful to define with some precision 
who are the persons and what is the taxable property which that 
interest may be held to embrace. 

For the purposes of such an inquiry as this, that section of Elements com- 
the British people may fairly be reckoned agricultural who posing the 
either own or farm the soil, or furnish the labour indispensable 
to its cultivation, together with such members of their families 
as may be considered wholly dependent on the profits of owner- 
ship, occupation, or tillage for their livelihood. A concern in 
all that affects agricultural prosperity extends, no doubt, also to 
a fringe of auxiliary callings lOie those of the land agent, the 
seedsman, and the maker or purveyor of agricultural requisites. 

Still, it would be hardly accurate or convenient to include 
these possessors of more remote and secondary interests in the 
roll of agriculturists, whose taxation it is sought to determine. 

It is not, however, so simple as it seems to reckon up the 
members of the agricultural community. The attempt to draw a 
sharp and rigid line of demarcation between classes, professions,, 
and incomes is always liable to be deemed arbitrary, and is. 
peculiarly difficult in a country such as this, with an increasingly 
dense population and a growing inter-dependence in its social 
relations. Plurality of calling is no infrequent occurrence. 

The joint household purse of many a family is fed hy revenues 
drawn from the most diverse sources. Even within the agricul- 
tural community itself, two or more of the usually separate 
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functions of ownership, occupation, and personal labour, charac- 
teristic of our system, may to a greater or less extent he merged 
in one and the same individual. But even beyond an 
element of the calculation so disturbing as the blending of 
classes, the available statistical information we possess is far from 
complete. The Census Commissioners themselves express some 
doubt as to the correctness of their enumeration of farm-labourers'; 
the yearly Agricultural Returns give the total only of separate 
holdings, not of separate farmers ; while the voluminous rolls 
of the new ‘Doomsday Book’ make but little claim to precision, 
and notably require considerable discount for repeated or dupli- 
cate entries of nominal landowners. 

umber of Nevertheless, after guarding against such possible sources of 
after passing over altogether as not distinctively agri- 
Lnt /ncome^ cultural the holders of less than one acre of land, and after 
duly allowing for double tenancies, a rough general survey of 
the numerical strength of the agricultural classes throughout the 
whole United Kingdom will reveal a total of 300,000 land- 
owners, 1,000,000 occupiers of farms, big and little,* and 
upwards of 1,500,000 farm-labourers. Thus somewhat over 
2, 800, (KM) individuals appear to be engaged in the ownership, 
cultivation, and tillage of land. 

Xiest these figures should convey a wrong notion of the 
numbers of the typical class to which the term of landlord is 
popularly applied, it should be noted that not two-thirds of 
those here enumerated possess so much as ten acres of land apiece ; 
and only one-fifth of the whole, or some 60,000 individuals, 
own an estate of over 100 acres of British soil. A more correct 
appreciation of the standing of many of these occupiers is also 
got, if it be borne in mind that the farms of at least 300,000 are 
less than ten-acre plots; that the Census Commissioners will not 
allow even the name of farmer to more than 250,000 persons in 
England and Wales ; while little more than 90,000 occupiers in 
Great Britain, and 30,000 in Ireland, cultivate farms exceeding 
100 acres in extent. These facts, and the consequent approxi- 
mation in point of status between individual members of the 
upper and lower agricultural classes, must be remembered when 
their general taxation is being computed. 

I>ep«ndeat To the numbers thus arrived at, how many persons should be 
added as being properly dependent members of the several 
clas^. agricultural sections ? Bearing in mind the necessity of allow- 
ing for families where income of a non-agricultural character 
supplements the receipts from land-rental or farm-eamings, 

/ '♦'Of milMcm of oocnpiers, 530,000, or mcoe than half, are to he ia 
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admitting that the workers here included are not all heads of 
families, and recalling other qualifying considerations which 
suggest themselves, there would appear to be good ground for 
reckoning on an average of two dependent individuals for every 
one more or less directly engaged in agriculture* This would 
raise the numbers directly interested in all that concerns the 
land and its cultivation to between eight and nine million 
persons of all ages, a total that represents more than a fourth 
of the inhabitants of the United Kingdom. 

The next point to be determined is the capital possessed by Property of the 
the agricultural classes, and the income derived by them from 
its profitable use. In the widest sense of the term this capital 
will include not only the value of the soil itself, the outlay in 
landlord’s improvements, and the tenant-farmer’s investment for 
the purpose of his business, but it will cover also the less pal- 
pable but not less needful factors of the brain-power devoted to 
the task of cultivation, and the energy of muscle and sinew pro- 
vided for the manual labour of the farm. To the three former 
elements alone a direct money-value may be given. From the 
combined employment of all five constituents income is returned 
and distributed to the several classes concerned, in the form of 
rent, interest, profits, or wages. 

The landlords’ share of this income, as measured by the gross Landowners’ 
rental yearly assessed for income-tax in the United Kingdom, is 

67.000. 000^. Of this sum it is to be noted that about 5,000,000?. 
represents the fixed and separate, but equally landed, revenues 
of the lay and clerical titheowners. Some three-fourths of the 
rest, or 46,000,000/., may be most properly regarded as land- 
lords’ rent in its more primary sense, and 16,000,000/. as the 
interest of sums laid out in fitting the soil for profitable culti- 
vation, by means of enclosure, buildings, drainage, and so forth. 

The extent of these investments goes some way to account for 
the recent rise in the nominal rental of land, and it is too often 
overlooked when proposals are made to subject land, as a source 
of wholly unearned revenue, to exceptionally heavy taxes. 

Taking the natural rent at 30 years’ purchase, and the landlords’ 
investments and titheowners’ property at 25, these figures would 
appear to indicate the existence of a titheowners’ capital of 

125.000. 000/., an ordinary landlords’ capital of 1,380,000,000/, 
in the soil itself, and of 400,000,000/. in its improvements, or, 
in the aggregate, 1,905,000,000/. Throughout this Paper the 
tithe-rent charge is included in the term ‘^land,” and fully 
shares its taxation. The payment of tithes by the occupier is 
not properly a tax, but a simple rendering of rent to tVe tithe- 
owner, who, since the days of King Ethelwolph,_^e first 
hereditary monarch of the English Saxons, has, in one form or 
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another, owned a co-existing share of the produce of the soil with 
the landlord proper. In England, it may be remarked, one-fifth 
of these tithes are now vested not in ecclesiastical but in lay 
proprietorship. 

Tenant's capi- The capital provided by the tenant for the ordinary work of 
tal and income. farm bears also some variety of character. Differing greatly 
in different districts, on different soils, and sorts of farms, there 
does not appear to be much general agreement as to the average 
value of the farmer’s plant in the stock, implements, and ma- 
terial accessories of his business. Where a mean has to be struck 
between the high-farming which finds, at the least, profitable 
employment for 15Z. an acre, and the low level of the scale, 
which a West of Ireland tenant would think ample, it is easy 
widely to err ; but there is some ground to believe that an average 
of (say) 8Z. per acre over the cultivated area of 47,000,000 acres 
throughout the United Kingdom may fairly enough represent 
the working capital of the British tenantry. This gives a sum 
of 376,000,000z. 

For purposes of taxation the income-tax Acts assume the 
tenant’s earnings to be measured by one -half his rent in 
England, and one-third in Scotland and Ireland — assumptions 
to which practical* effect is given in the reduced poundage-rate 
imposed. It has been argued, on the one hand, that this is 
too favourable to the farmer, and charges his profits too lightly ; 
while, on the other, authority is not wanting for the very opposite 
contention. Since, however, this estimate is in point of fact 
that acted on in the adjustment of taxation, and since it coincides 
very closely with an average return of 9 per cent, on the farming 
capital employed, I am disposed to believe that it is not, on &e 
average, at all too low an estimate, and that no great error oito 
result from its adoption. Omitting for convenience the defer- 
ential favour shown to other than English tenants, I therefore 
take the aggregate taxable income of all the occupiers of the 
United Kingdom at one-half the gross value of the land-rental 
— ^which, it will be remembered, includes the tithes — or a total 
sum of 33,000,000z. a year. 

of the So far as the labouring section of the agricultural community 
is concerned, no money capital has to be assumed, nor does any 
direct tax, with its tell-tale assessment, reveal in official figures 
the earnings which they enjoy in return for the labour they 
expend in the common business. As in all agricultural ques- 
tions, the wideness of the field impedes an easy computation of 
what sort of revenue these earnings represent. Ten years 
* a late eminent statistician, Mr. Dudley Baxter, in his elahoi^le 
on national income, calculated their receipts as 

A notable rise in wages, to which the lar^^ labmir 
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bills of farmers testify, makes it seem no exaggeration to assume 
that 58,000,000/. of income, or something like an average of 
24^. per cultivated acre, or 14^. a week for each worker, is now 
annually received in the shape of wages or their direct equivalent 
by the farm-labourers of the three kingdoms. 

It may thus be assumed that the agricultural interest em- Eatio of 
braces not less than eight and a-half million persons * possess- 
ing 2,300,000,000/. of aggregate capital, and enjoying among in^ri- 
them a yearly revenue of 158,000,000/. What ratio do these culture to the 
figures bear to the population, wealth and income on which the 
whole taxation of the United Kingdom is imposed? To the 
first point an answer has already been given. The agriculturists 
and their immediate dependants are one-fourth of the people. 

Less easy of statistical demonstration is the proportion borne by 
their capital to the general wealth of the nation. Whether the 
calculation be made by the methods employed in 1845 by Mr. 

Porter, in 1860 by an able writer in the ‘ Edinburgh Review/ 
or in 1867 by Mr. Dudley Baxter, it would now be difficult to 
reduce the estimate of British realised wealth much below 

8.600.000. 000/., a figure which, I believe, it very probably ex- 
ceeds.t Of this amount the agricultural classes may claim to 
own rather more than one-fourth. 

Ten years ago, Mr. Baxter’s widely accepted estimate of . 
national income placed the gross revenue of all classes of the 
people at 814,000,000/. It seems impossible at the present 
moment to reckon the aggregate gross income of all classes of 
the population at a less figure than between 1,000,000,000/. and 

1.100.000. 000/. Ten years ago 280,000,000/. of the whole in- 
come of the country was held to arise from capital, and the r^t 
from earnings. Now there is some ground to believe that 

3 70.000. 000Z. springs from the former and the balance from the 
latter source. The total income of the agricultural classes 
(168,000,000/-) thus represents about one-seventh of that received 
by the nation as a whole, while probably one-half of this agricul- 
tural income springs from the invested property of owners or occu- 
piers, and half from the earnings of the tenant and the labourer. 

If, therefore, the approximate accuracy of these estimates be 
admitted, it would appear that the income returned by the com- 
bined capitals of the landowner and the farmer (80,000,0001) is 
no more than 3J per cent., in contrast with the average of 4^ per 
cent, yielded by all descriptions of British capital. 

* Namely, 2,800,000 persons engaged in agriculture, and two dependent 
individuals upon each, see ante, Number of agriculturists with independent 
incomes,” 

t Hr. Giffen, Principal of the Statistical Department of the Board of Trade, 
has, since this estimate was framed, submitted another to the Stetistical Society 
ci London, which offers, as the most moderate computation of Biitidi capitad, a 
sum of 8,548,000,0002. 
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Amount of 
taxation. 


Analysis of 
taxation. 



CHAPTEE IL 

DiSTEIBUTIOK of TAXATIOlSr. 

Having thus obtained some notion of the numerical strength 
and financial resources of the agricultural classes, it is, in the 
next place, necessary to inquire what is the entire amount and 
distribution of British taxation. 

The public revenue accounted for by the Chancellor of the Ex- 
chequer in 1877 was 78,600, OOOZ. ; that received at the most 
recent dates by local authorities throughout England, Scotland, 
and Ireland (deducting of course all subventions from one source 
of revenue to another) was 49,000,000/. 

This sum of 127,600,000 is nevertheless not all raised by 
taxes. From the imperial side of the account must be deducted 

10.000. 0007. for rents of crown lands, miscellaneous receipts, 
and the actual costs of postal or telegraphic business. From the 
local revenue in like manner must be eliminated 16,600,000/., 
two-thirds of this being sums borrowed within the year and not 
forming part of the annual levy, and the rest made up of income 
from corporate property or miscellaneous sources. 

This reduces the general taxation, properly so called, to 

101.000. 000/., whereof two-thirds is raised by imperial and one- 
third by local imposts. 

The widest and most elementary division of the whole fabric 
of imperial and local taxes is the rough-and-ready classification 
adopted by Lord Halifax (then Sir C. Wood) in his Budget 
Speech of 1851, and recognised as legitimate by so good an au- 
thority as the present Chancellor of the Exchequer (Sir Stafford 
Northcote). It was a division into ‘‘taxes on property” and 
“taxes not on property.” Adhering to the method thus em- 
ployed, with only a slight correction for soine local items, the fol-^- 
lowing Table will not only give the ratio now existing, but will 
at the same time show the tendency of recent financial changes. 



; determine how this taxation in detail specially affects the 
classes a closer investigation, and a somewhat varied 
♦ See note on feeing page. 
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apportionment of taxes is required. Following in some respects 
the method of classification resorted to in 1867 hj Mr. Dudley 
Baxter, as giving a clear outline of national finance, I would 
submit, as fairly representing the figures of the present day, the 
subjoined 

Analysis of Taxation. 


Amount | Amount 
of each Tax. | of each Group. 


I. Taxes on Peopertt and Income. 

(a) Taxes on capital or on income &om 
capital : — j 

(1) Imperial, viz. : — 

Probate, legacy, and succession! 

» duties 

Stamps on deeds 

I^andtax .. .. *. .. 

Eailwayduty .. 

Income tax (Schedules A and)| 
G, and parts of B and D) I 

(2) Local, viz. : — 

Owners’ share of rates .. 

(h) Taxes charged on income not arising 
from capital : — 

mcome tax (Schedule B, and^ 
parts of B and D) 1 

n. Taxes ON Expenuituee. 

(a) On articles of consumption, viz. : — 

On Spirits, including licences .. 

„ Wine „ 

„ Beer „ .. 

„ Tobacco „ 

„ Tea ,, .. 

CojBfee, fruits, &c. 


(h) On business, traffic, or establishments : — 

(1) Imperial, viz. : — 

Post office and telegraph net! 

revenues .. /i 

Stamps on bills and business! 
transactions, law fees, and|> 

sundries ) 

Inhabited house duly 
Licences for carriages, dogs, 
servants, game, plate, and so 
forth 

(2) Local, viz. : — 

Occupiers* share of rates 
Tolls, dues, fees, and duties 


£ 

6,000,000 

2,100,000 

1,100,000 

700,000 

3,600,000 


1,700,000 


21,500,000 

1.900.000 

9.300.000 

7.900.000 

3.700.000 
900,000 


2,200,000 

3,000,000 

l,-i00,000 

1,600,000 


10,350,000 

5.100.000 


13.500.000 

16.950.000 


1.700,000 


45,200,000 


8,200,000 


15,450,000 


Total 


£ 

32,150,000 


68,860.000 


£101,000,000 


Note. — ^The general classification attempted in the Table on the preceding page 
recognises only the primary form of each tax. It is needful for my pr^nt 




3Q6:=z iSO Taxation as affecting the Agricultural Interest, 

Viewing the whole taxes of the country as thus grouped, the 
first division will be found composed of a series of imposts, each 
of special or particular incidence, and charged directly on 
certain forms of capital or income, while the second and larger 
division will embrace all less direct taxes, which usually take 
the form of fiscal additions to the outlay of the people at large* 
So marked, however, is the distinction between the way in 
which these two branches of taxation affect the upper and middle 
classes of the country on the one hand, and the lower classes on 
the other, that no intelligent appreciation of the quotas borne by 
the agricultural, or any other section of the community, is pos- 
sible without a still further attempt to discriminate between the 
incidence of taxation on one or the other of these great social 
grades. There is not a little difficulty in fixing the proper line 
between these classes. I have not, however, attempted to depart 
from the system usually adopted, whereby the earnings of 
manual labour are left in the lower, and all other incomes rele- 
gated to the higher class. No doubt a closer analysis, distin- 
guishing, if it werfe possible, the lower middle class — ^in which 
direct taxes are added to a relatively heavy share of those on 
consumption — would reveal a great divergence from an average 
rate of burden distributed over the wide area of each class, as 
above defined. For the finer calculations of financiers, it is also 
true, note has to be taken not only of the nominal amount of 
each tax imposed by the Legislature but also of the extra cost 
to the payer of the impost, frequently inseparable from the 
otherwise convenient form of its levy ; but this is too minute 
and delicate a matter to be set forth in the broad lines of the 
present inquiry. 

Distribution of In framing the following Table (p. IS 1)1 have combined the 
taxation. estimates of financial authorities — such as Leone Levi and Dudley 
Baxter — ^varying these only so far as good reason appears for so 
doing in recent fiscal changes, or in tjie known consumption of 
taxable commodities in later years. 

light and vol- The percentage of taxation home by the upper and middle, or 
MtS7o?work- classes, thus appears to be half as great again as that 

iug class Oil the working classes. Bearing in mind the greater real 

taxation. pressure of the same percentages on the lower range of incomes, 



puil^se to go a little farther than this. In the case of the Inhabited House Duty, 
for instance, I believe it advisable to follow the usual opinion of ^economists that 
this chpge falls practically not upon the income of the house-owner but on the 
expenditure of the house-oocupier. So too with local rates. These, though paid 
occupier, ar6 assumed above to fall upon the property taxed ; while here 
‘ i there are strong economic reasons for similarly allotting a share to the out- 
f-the occupier. ^ This share has been taken to be one-fourth in the' ease of 
one-half in the case of houses. Only the remainder of the rates on 
rtes, with the whole of those on minor hereditaments, is hereafter 
s Snctdent on the owners. 
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Bisteebftion of Taxation. 



MmnLB AKD Uppeis I 
Classes. j 

LowEit Classes. 

Bstmiated Cambers 

(Domestic servants iacluded in 
Middle and Upper Classes). 
Estimated Gross Incsome 

9,000,000 

£580,000,000 

24,000,000 

£480,000,000 


Share 

of 

Tax. 

Amoimt of Tax. | 

Share 

of 

Tax. 

Amoimt of Tax, 

I. Taxes on pBOFEBrr and Income. 





(a) On property or income from 
property. 

(1) TmpRTipl * 

All 

£ 

1.^,500,000 

16,950,000 


£ 

<2) Local .. .. .. - 

1 

*• 

•• 

(6) On Inoome not from Capital 
(1) Tnnp^Ti*^! * -- *• 

AU 

1,700,000 




' i 



•• 

32,150,000 

.. i 

J 

.. 

n. Taxes on Extestoittibe. 



1 


(a) On the Consumption, viz : — 

Of Spirits 

„ Wine 

» Beer 

„ Tobacco 

,, Tea 

,, OofR^-j r« 

A 

1 

h 

s 

6,100.000 

1.900.000 

3.100.000 

3.200.000 

1.200.000 
600,000 

2,000,000 

2,000,000 

1.400.000 

1.600.000 

? 

I 

i 

I 

i 

t 

15,400,000 

6,2^,000 

4.700.000 

2.500.000 

300.000 

200.000 
1,000,000 

(&) For Post-office net revenue .. 

„ Sundry Stamps and Fees 
„ Inhabited House duty .. 

„ Establishment and otherV 
T4cences -• / 

3 

t 

AU 

(c) „ Local Bates (Occupiers’ V 
share) / 

1 

8,350,000 

i 

2,000,000 

„ Local Tolls, Dues, &c. .. 

1 

3,800,000 

i 

1,300,000 

Total .. 

- 

67,400,000 


33,600,000 

Percentage of, Taxation upon\ 
Gross Income .. J 

•• 

Hi 

- 

7 

Average Taxes per head .. 

- 

£7 10s, 

*• 

£1 8s. 


^ See preTioTia Table (Analtsk of Taxation) for details. 

this difference may appear not unreasonable. There is, how- 
ever, a further marked peculiarity in the form of their taxation, 





Kecent fiscal 
changes. 
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which very greatly reduces, at all events, the inevitable share of 
the taxes of the lower class. 

This variety in the form of burden appears from the following 
summary : — 


upper Class. 

Taxes on income and property 5^ per cent. 
Taxes on consumption . . 2| per cent 
Taxes on other outgoings . . per cent. 


Lower Class. 


Nil. 

6 per cent. 
1 per cent. 


Total . . llj- per cent. 7 per cent. 


These figures show that only indirect taxes practically reach 
the manual labour classes ; while these taxes are, moreover, all 
on accessories, not necessaries of life, nearly four-fifths of the 
whole taking the form of imposts on spirits, beer, or tobacco. 
This feature causes, of course, very great irregularity in the 
amount paid by different individuals. Large sums of extra 
taxation, poured freely into the coffers of the State by a minority 
of intemperate individuals, greatly swell the apparent normal 
taxes of the class. Could these be abstracted from the total 
average contribution, as some writers on taxation have tried to 
do, a working-man need not be a total abstainer to obtain for 
himself a taxation far lighter than that here shown. He may, 
by simply eschewing spirits and tobacco, enjoy a fair modicum 
of other taxable luxuries without being called on from one year’s 
end to another to pay for all the benefits and protection of 
civilised Government much more than a single sum of sixpence 
out of every pound of his wages. 

A great fiscal change has of late years been effected in British 
fi.nance. Less than half a century ago we had tariffs wholly 
or nearly prohibitory on articles even of the first necessity. 
Customs duties, now aU but restricted to certain stimulants and 
luxuries, then ranged over some 500 different commodities. 
Taxes on com, taxes on sugar, taxes on windows, on bricks 
and on glass, taxes on bacon and on butter, on cheese and 
on soap, on candles and on paper, are all things of the past. 
Tea pays but one-fourth of the duty it bore five-and-twenty 
years ago. It may, indeed, be safely affirmed that, so far as 
the consumer is concerned, the average burden of taxation can 
occasion but little inconvenience. Large as its aggregate may 
be, it is supported with an ease which to our forefathers was un- 
known, and to most modern nations is even yet hardly imagined. 
This change has brought a larger share of taxes on the property 
of ' the country, and thrown a gradually increasing degree of 
relatiTe pressure on a less numerous section of the community—^ 
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a course, no doubt, requiring caution in itself. So far, however, 
as this transfer has already proceeded, we have not yet, perhaps, 
reached the anticipated, and of course possible, danger of disso- 
ciating the responsibility of pajdng for the maintenance of poli- 
tical institutions from the practical possession of political power. 

But it may be questioned whether the same apportionment of Taxation of the 
taxes to classes as is here shown holds good throughout the 
specially agricultural as well as the other sections of the com- ^ 
munity. Since the number of the landowners has been already 
shown to include 200,000 persons who do not possess 10 acres 
apiece, since more than half of the English occupiers cultivate 
less than 20 acres each, and since among the Irish farmers 
the small cultivator still more largely predominates, it is clear 
that with agriculturists many more than those in the nomi- 
nal labouring class will really enjoy no more than working- 
class incomes. Belonging, therefore, so far as taxes on ex- 
penditure are concerned, to the lower order of incomes, such 
persons will have to bear at the same time a further and ex- 
ceptional liability in their share of some of the more direct 
imposts which ordinarily fall on propertied classes of a higher 
order. 

If these petty cultivators be excepted from the class, the tax- The agrical- 
ation falling on the grade of agricultural labourers is the very 
lightest exacted anywhere. The labourer who neither smokes 
nor chews tobacco, who neither drinks his beer, nor rises to the 
higher taxed luxury of spirits, is practically an untaxed member 
"of the community. Even where he desires it, the narrower wage 
of the average farm-workman leaves far less margin for that 
voluntary J:axation by means of the gin-palace, to which, in too 
many cases, it may be feared, the more highly-paid artisan 
subjects himself. 

It is not easy to fix the average payment the labourer will 
make. The articles on which he pays are few in number and 
very irregularly consumed in different districts. A not unfair 
sample of the English farm-labourer’s present taxation may, 
however, be gathered from the following Table, in which a 
common average is struck of the consumption of taxed com- 
modities by ten labourers’ families in Yorkshire, Essex, and 
Hampshire. The figures are abstracted from Keturns given in 
Mr. Dudley Baxter’s book on taxation ; and I have selected (as 
these Returns were furnished ten years ago) only those based 
on the higher scale of earnings, as tallying more readily with 
present circumstances. Each household, it should be said, 
enjoyed 43Z. 6^. 8d, of average yearly earnings, and consisted of 
a mean number of 5f persons. 

YOL. XIV.— S. S. * 2 F 
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j TasPd Articles 1 

1 CtiELSiimed. ' 

1 

Average 
Consumption 
per Family 

1 per Ammm. 

Bate of Tax. 

i i 

Total Taxes, | 

1 1 

1 

i 

' s. d. 

£«.(?. i 

' Tea .. 

1 U lbs. 

0 0 j 

0 7 0 ; 

Beer .. .. 

40 galls. 

1 0 2 

0 6 8 I 

1 

Tobacco .. 

5 J lbs. 

! 8 s 

0 17 0 ! 

Total family taxation 

1 10 8 


Spirits in no case appears as a sufficiently large item in these 
returns materially to affect the calculation, and coffee has too 
limited a consumption to he included in it. These figures show 
an average burden of no more than 3 J per cent, expended by the 
rural labourer in taxes on consumption, and practically these 
taxes alone affect him. This payment is only one-half of that 
attributed to the wage-earning classes generally, and no more 
than 5s. hd. per head per annum. It is here worthy of note, that 
when Mr. Baxter wrote, the average charge upon these families 
exceeded 2Z. each. A reduction of one-fourth of their total 
taxation has thus apparently been effected in the last ten years 
by the abolition of duties then existing, especially that on sugar. 

It may be interesting to contrast with this estimate one show- 
ing the ordinary taxes on consumption paid by urban workmen. 
Based, like the above statement, on some of the data of Mr, 
Baxter’s returns, the following figures represent an average of the 
expenditure on taxed commo^ties by eleven families in York- 
shire, and in the north, south, and east of London, the trades 
pursued being those of carpenters, shoemakers, ironworkers, tScc., 
the numbers in family about equal to those already given, and 
the average family income 68J. — 



Taxed Articles 
Consumed. 

Average 
Consmnpiion 
per Family. 

Eale of Tax.. 

Total Tuxes. | 

1 





d. 

£ s. tJ. 

i Tea 

10 lbs. 

0 

6 

0 10 6 


Coffee .. .. 

7 Iba. 

0 

2 

0 12 


Tobacco .. 

6J lbs. 

j i 

3 

3 

112 


Beer .. 

sc galls. ; 

0 

2 

0 14 4 : 


Spirits .. 

li gall. ! 

7 

9 

0 11 S 


. , Total family taxation 

. .. 

2 18 10 
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The average of consumption is here, it will be seen, a strictly 
temperate one, and does not reach anything like the level to 
which intemperate outlay raises the whole class ; nevertheless 
it illustrates the relative lightness of the agricultural labourers’ 
taxes. 

Turning now to agriculturists of a higher grade, it will be Taxation o€ the 
asked. How does their taxation compare with that of their fellow- ^JdSe^Sasses 
citizens who enjoy parallel incomes? There is, I believe, no of agri- 
good reason as regards taxes on individual outlay to draw any cnltnrisits. . 
marked distinction between the expenditure on taxed com- 
modities defrayed out of the agricultural, the trading, or the pro- 
fessional incomes of the upper and middle classes. The peer, 
with a rent-roll of 10,O00Z. a year, and the commercial magnate 
of equal wealth, may not on the average, in spite of special 
divergences, contribute on their establishment- and household- 
outlays very unequally to the Exchequer, The humbler trades- 
man and the tenant-farmer, just earning 150/. a year, will pro- 
bably find but little diversity in the extent of their yearly use of 
tea or of coffee, of tobacco, of wine or of spirits. There would 
thus appear little room to doubt that agricultural incomes share 
equally with all others of the middle and upper class in the 
imperial taxes on consumption. 

This practical equality has,^ it is true, been challenged in one 
particular by an asserted predominance in the agricultural con- 
sumption of a beverage which is the subject of special taxation. 

Before a Select Committee of the House of Lords in 1846, and 
again in the * Reasons for a Repeal of the Malt-Tax,’ submitted 
by a deputation from the Central Chamber of Agriculture in 
1870, it was urged that the necessities of their business make 
farmers much larger users of beer than other employers, and 
therefore special sufferers by a tax which artificially augments 
the cost of the beer used on the farm to the extent of 6d. or 
7d. per acre. The evidence on this point is, however, hardly 
conclusive enough to necessitate a definite augmentation of 
the agricultural share of taxes on consumption in excess of the 
general ratio above determined. 

Although the discussion of fiscal consequences more remote Malt tax. 
than the special object of each tax lies usually beyond the scope 
of this Memoir, it is impossible to overlook other controversies 
— loud enough to have repeatedly secured the ear of Parliament 
— which have arisen on this question of the malt tax. Although 
aimed at the consumer of beer, the tax is levied by a duty of 
2s, per bushel on the malt on which that beverage is 
founded. Complaints have thus arisen that one of the chief of 
English farm crops is taxed in the first stage of its mantxfacture, 
that the price of lower-class barleys is artificially depreciated, 

2 S' 2 



402 = 136 Taxation as affecting the Agricultural Interest, 

that certain courses of cropping are interfered with, and that 
fiscal restrictions impede the use of a valuable digestive addition 
to the ordinary food of stock. In reply to such arguments, 
it has been suggested that barley may possibly owe some- 
thing of its high value and profitable character to the legislative 
restraint which deters the brewer from employing ingredients 
elsewhere successfully resorted to ; it is asserted that whatever 
be the theoretical offence of a tax levied in this way, the pro- 
ducer is not the real sufferer ; while to any change of incidence 
is opposed the difficulty of giving isolated consideration to an 
impost so intimately related to the whole system of alcoholic 
taxes. Either a wider acceptance of some of these views, or, 
still more probably, the high prices lately enjoyed by barley- 
growers, and the well-founded dread of tampering with one of 
the few remaining taxes which lay the powerful classes of con- 
sumers under equitable tribute to the National Exchequer, 
have of late years deprived of their former vigour the com- 
plaints of agriculturists in this particular. 

Agricultural Wj then, it be acknowledged that, as regards articles of 
share of tpes ordinary consumption, the agricultural classes are taxed on a 
on expenditure, g^ale not greatly varying from that of other persons, much the 
same answer must be returned as to the average incidence 
of the other imperial taxes on personal expenditure. The 
relatively small sum paid on farm-houses as inhabited house 
duty, not exceeding 19,000Z., is probably in part, at least, due to 
their value so frequently falling below the limit of the tax, and 
to their being charged as trade premises. Nominally occur- 
ring, however, among taxes on outlay, the exceptionally large 
share of local rates borne by farm occupiers demands attention. 
Assuming, as has here been done, that one-fourth of thp rates 
levied on land rental is a payment coming out of the tenant’s 
pocket, we are confronted with 2,000,000/. of special and 
peculiar taxes, whose incidence has been frequently a subject of 
complaint. Beyond contrasting the charge of 6 per cent, on his 
income thus falling on the farmer, with the average of the less 
than 1 J per cent, imposed on house occupiers of the upper and 
middle classes generally, it may he well to defer a closer inquiry 
into these local charges to a later stage of this Paper.* 

Jlgricultui al The position of upper and middle class agricultural incomes * 
share of Jji reference to direct charges is the next point of inquiry. The 
^ ^ Table subjoined shows the shares of each of these Imposts, 
which a careful inquiry indicates as falling collectively on the 
owners and occupiers of British farms. 


♦ See p. 153. 
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Taxes on Property or Income. 

j Amount falling 

1 on Upper and 

I Middle Class 

Incomes generally. 

Share of Tax 
specially affecting 
Agricultural 
Incomes. 

Legacy, Succession, and Probate Duties, in-\ 
eluding court fees .. .. j 

£ 

6,000,000 

£ 

900,000 

Stamps on Deeds 

2,100,000 

600,000 

Land Tax .. .. .. 

1,100,000 

825,000 

Income Tax (1) on income from capital 

3,600,000 ; 

855* 000 J 

Ditto (2) on earnings .. 

1,700.000 , 

135,000f 

Hallway Duty 

! 700.000 ; 


Total Imperial Taxes 

15.200.000 

3.315,000 

Add Local Bates, owners’ share .. 

j 16.950,000 

6,000,000 

Total 

I 32,150,000 i 

9,315,000 


If these figures be accepted it would appear that, with the 
widest differences in details, the common average pressure of 
this section of taxes on the 580,O0O,O00Z. which make up the 
whole series of incomes enjojed by the upper and middle classes 
is 5i per cent. These incomes spring, however, j&rom the most 
varied and diverse sources. The ownership or the farming of 
land, the possession of house property, the interest of personal 
wealth or capital, the business of the merchant, tradesman, or 
manufacturer, as well as the earnings of professional and salaried 
persons, all help to swell the total, and between each sort of 
income great divergence of burden may on investigation be found 
to exist. 

Only the first two of these series of incomes can be reckoned 
“ agricultural,” and upon these exclusively falls the 9,315, OOOZ. 
shown in the right-hand column of the Table. Now, these 
agricultural incomes together make up just 100,0{)0,000z. ; so 
that a burden of more than 9|- per cent., or nearly twice^ as 
much as the collective average on all sorts of income belonging 
to the middle and upper order of society, is charged on the 
agricultural class in the shape of direct taxes on property or 
income. 
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CHAPTEE IIL 
Impeeiaii Dieect Taxes. 

A BETTEE insight into the character of the special taxes last men- 
tioned, and a truer appreciation of the chief burdens that affect 
the British agriculturist will be gained bj looking at each 
impost in detail, when it will be noticed that every effort has 
been made to avoid overstatement in the quotas credited to the 
agricultural classes. 

Probate, The group of duties falling on transmission of real and personal 

legacy, and estate at death make up the largest item of the imperial taxes 
here enumerated. On the capital of owners of land there will fall 
of these charges — the share of the succession duty ’ borne by land 
as distinguished from houses or other real property, together with 
a minor quota both of the probate duty chargeable on leasehold 
estates and of legacy duty on lands devised for sale. Assuming 
that rather less than half of the succession duty (which is taken 
at 830,OOOZ.) will fairly represent the ratio borne by land per se 
to the other real property of the country, a sum of 400,000/. 
is allotted as agricultural under this head, to which must 
be added at the most modest computation (as those familiar 
with the question will admit) at least 100,000/. more on account 
of the leaseholds and devises above referred to. But there is 
yet to be added the share of these duties to which the capital 
of the agricultural tenant is subject. Bearing in mind the 
extra severity of the probate duty on the smaller personal estates 
usually possessed by farmers, no estimate of the burden thus 
entailed can take the average combined pressure of probate and 
legacy duties on so much of the tenants’ income as represents 
the interest * on his invested capital at less than 3 per cent. 
His share of this tax cannot therefore well be placed below 
400,000/. When the very different magnitudes of landowners’ 
and farmers’ capital are remembered, these figures incidentally 
illustrate the often-quoted excess of pressure exercised by what 
are called “ Death. duties” on personal as distinguished from 
.real property — a statement truthful in itself, but one which, 
owing to a remarkable narrowness of fiscal view, bas been 
occasionally supposed to prove the lighter general taxation of 
^ real estates. As a matter of fact, however, whatever financial 
favour is in this one aspect showed to realty is very much more 
than counterbalanced by another series of exceptional and heavy 
taxes. 

3 case of the next tax dealt with, Stamps on Deeds, ^ 

I ifeave taken a somewhat smaller share than was allowed in 
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1869, in statistics fumislied bj the Inland Revenue Depart- 
ment, or in those adopted Mr. Goschen in his recent Report. 

In the former case the whole, and in the latter instance three- 
fourths, of this item was reckoned to fall on real estate. Be- 
lieving that not more than two-thirds so fails, I have taken 
600,000/., which is less than one-half of this reduced quota, as 
fairly representing the share likely to be contributed to the 
revenue in the form of stamps on such deeds as are connected 
with the transfer and management of landed property. 

The so-called Land Tax was, strange to say, by no means in Land Tas. 
its origin or intent a special impost on the soil, as its present 
name might appear to imply. The legitimate successor of one 
of the oldest of our taxes — ^the “ subsidy ” usually voted by our 
Parliaments up to the middle of the seventeenth century — the land 
tax, was meant to be what we now call a general income or pro- 
perty tax. In its present shape it took its rise from the assess- 
ments of the fiiHanciers of the Long Parliament, who, during 
the altered social circumstances of the Commonwealth, dis- 
covered the inadequacy of earlier methods of providing for the 
cost of Government. When in the reign of Charles II. a variety 
of excise duties increased the indirect fiscal liabilities of the 
whole community, so-called “ aids,” or direct charges on realized 
estates, accompanied them. After the Revolution of 1688, still 
larger revenues were needed, and a more systematic organisation 
of these direct charges being attempted, the present tax was 
formally established. It, however, referred not to land alone, 
but to ail known and notable sources of wealth, and, curiously 
enough, the earlier statutes lay more stress on the taxation of 
personal than real estate.* The first Land Tax Act, passed in 
1692, set out by enacting, That every person, body politic 
and corporate, having any estate in ready monies, or in any 
debts owing to them, or having any estate in goods, wares, 
merchandise, or other chattels, or personal estate whatsoever 
within this realm or without, shall yield and pay unto their 
Majesties four shillings in the pound according to the true 
yearly value thereof; that is to say, for every hundred potmds 
of such ready money and debts, and for every hundred pounds 
worth of such goods, wares, &c., or other personal estate, the sum 
of four-and-twenty shillings.” t R then imposes a further duty 
of 4^. in the pound on offices or employments of profit, and 
only in closing stipulates for a supplementary charge on land 
rental in these terms : — “ And to the end a further aid and 


* See 13th Eeport of the Inland Revenne Commissioners, 1870. 
t It should be explained that 6 per cent, being at this time the legal interest 
of money, an annual charge of 24?. per 100?. of capital was equiYaient to a tax 
of 4s, on each, pound of yearly interest. 
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supply for their Majesties occasions may be raised by a charge 
upon all lands, tenements, and hereditaments, <&c., be it enacted 
that all manors, messuages, lands and tenements, and all quar- 
ries, mines, tithes, tolls, Scc,^ and all hereditaments, of what- 
soever nature they be, shall be charged with the sum of four 
shillings for every twenty shillings of the full yearly value*” 

Although minute rules were laid down for the better dis- 
covery of personal estates,” and although these reappeared in the 
Acts of 1697, fixing the quota to be levied, and even in 1797,. 
a century later, these efforts seem practically to have failed, 
and while the share of the tax on land was retained, personal 
estates were, in 1833, formally exempted. When, either acci- 
dentally or through carelessness in the more difficult task of 
local assessment, the produce of personal estate under the Land 
Tax Act had been reduced to nearly nothing, Mr. Pitt, in 1798^ 
made the burden perpetual at the quotas for each district fixed 
on the valuation of the previous century. He ^gave at the same 
time a power of redemption, which was so largely acted upon,, 
that in that year and the next 436,0007., or more than one- 
fourth of the tax, was finally redeemed. Since that date redemp- 
tion has proceeded more slowly, the total thus wiped out being 
now 826,0007. 

The amount levied as land-tax in Great Britain (for Ireland 
is exempt) is now 1,100,0007., and I have taken three-fourths of 
this as actually falling on land rather than houses, that being 
something like the ratio which held good between these sections 
of real property, when the tax was stereotyped at the beginning of 
this century. 

The distribution of the tax is of the most curiously irregular 
character. Not only is there great discrepancy between the 
relative values of different districts now and in the seventeenth 
century, hut other strangely disturbing features attended the 
earlier assessment when the local returns are said to have varied 
in their magnitude according to the loyalty cf particular areas 
to the reigning Sovereign. This may partly explain the very 
light quota paid by Scotland. By far the heavier weight falls 
on the agricultural counties. A few years ago the rate of charge 
in Bedford, Berkshire, or Wilts exceeded 3 per cent., while in 
the populous areas of Lancashire, Durham, or Yorkshire it fell 
l^low 1 per cent., and in individual instances the anomalies of 
its incidence are very much more glaring. It must not be over- 
looked that, although the 825,0007. 1 have allotted to land proper 
may be tbe measure of the special payment exacted yearly, the 
landowners might in fairness claim to have added to the burden 
thus imposed a similar share (three-fourths) of the annual value 
of the land-tax redeemed. To effect this redemption, capital, has 
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been sunk, the interest of which thus jearly lost would he equi- 
valent to another tax of 620, COOL per annum, for which I have 
not here taken credit. 

Greater interest centres in the code of imposts, collectively Income-tax. 
known as the Property and Income-tax,^ Introduced by Mr. 

Pitt in 1803 and discontinued in 1816, the income-tax was 
revived by Sir Robert Peel in 1843 to repair a chronic deficit 
and provide the means of largely reducing indirect taxes* Since 
that time it has formed a conspicuous element of our financial 
system. Although, unlike the last impost, this tax now extends 
to Ireland, it should be borne in mind that its pressure on that 
division of the United Kingdom is not equally severe with that 
elsewhere, since the land rental of Ireland is now assessed under 
a somewhat inadequate valuation. Including this assessment, 
however, the gross annual value of the land of the country is 
placed at 67,000,0007. But from this figure must be deducted 
all properties wholly exempted as being under 150Z. a year, or 
so far as by recent legislation they enjoy abatement to the 
extent of 1207. a year where below 4007. A considerable 
number of minor landed incomes, thus probabl}" escape con- 
tribution ; while a tax of 3d. in the pound on the remainder 
brings"in 790,0007. 

As regards all but the smallest owners, the income-tax is, of Pressim of 
course, virtually a second and more uniform land-tax. Although 
charged at the same poimdage rate as other assessed incomes, it 
has yet been shown by Mr. Gladstone, in his great Budget speech 
of 1853, that this nominal equality of rate must not be as- 
sumed too readily to mean an identity of burden. Thus, under 
Schedule A of the tax, all the rent of every inch of land in the 
country, less some very strictly limited deductions,* appears in the 
gross assessment. Under Schedule D, however, through which 
trades and professions pay, a very different practice hold^ good. 

The return of profits is here self-assessed, and large amounts, 
vre are officially told, thus escape the proverbial vigilance of tax 
surveyors. Mr. Gladstone, in the speech referred to, gave one 
instance where twenty-eight persons, whose voluntary assessment 
for incoine-tax under this schedule showed only 90007. of annual 
profits, at the same time claimed compensation for disturbance 
of their business premises on the scale of an annual profit of 
48,0007. a year, and were actually awarded compensation by a 
competent jury at the rate of 27,0007. a year, or three times 


* One, it should be noted, is the land-tax, on the amount of which an owner is 
of course, not properly chargeable. Except north of the Tweed, probably not 
more than one-half, however, of the landloids appear to take the trouble to claim 
and secure this small allowance. 
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tlieir tax assessment. The Inland Revenue Commissionersj in 
1868, formally estimated the gross amount of income thus fraud- 
ulently withheld from assessment under Schedule D at no less 
than STjOOOjOOOZ. a year — a sum not far short of the whole land 
rental of the kingdom. Although I have allowed, in estimating 
the gross income of the middle and upper classes, for some mar- 
gin of unreturned profits, as well as for incomes not reaching the 
limit of the tax, I have not ventured to assume that quite so great 
a fraud as this is still committed, since the lower duty of recent 
years is known to have exercised a healthy and bracing effect on 
the public conscience. Still it remains undoubted that nothing 
like the same precision of assessment can be applied *to trading 
as to landed incomes. Instances of reckless overcharge may 
exist, or special business considerations may occasionally induce 
acquiescence in too highly-scaled assessments, but, on the whole, 
there is little room for doubt that 3d. in the pound on easily 
ascertained income from land is a much heavier tax than 3d. in 
the pound on the produce of voluntary trade assessments ; and, in 
point of fact, this excess of pressure has been justified as giving 
iiKiirect effect to the opinions of some economists that higher 
rates should be charged on landed than on other incomes. 

But the inequality does not end here. Trade incomes are 
calculated with full deduction of the average repairs of all pre- 
mises, implements, and utensils employed in business, for bad 
and even doubtful debts, for parochial rates, for wages, clerks, 
shopmen, or assistants, for stationery and the other petty outlays. 
The landowner has no such allowances. Speaking collectively 
of both house and land rentals, Mr. Gladstone, on the occasion 
before referred to, lent his high authority for the statement that 
quite 16 per cent, should be deducted from the nominal figures 
of Schedule A to ascertain the net income which actually paid 
the tax. Although treating now of land alone, it can therefore 
be no extreme estimate to put at some 8 or 10 per cent. tHe margin 
, of outlay incurred for repairs, management, arrears, and so forth, 
and yet taxed as if it were net income received, 
iss^mentof The manner of assessing the tenant-farmer to income-tax 
tke tenant to differs in another way from the ordinary practice. Schedule B, 
income-tax. which deals with him, takes the gross rent of land, including the 
tithe-owner’s as well as the landowner’s share of rental, one^- 
eighth deduction being allowed from this figure, which is further 
subject to the general exemptions and abatements that define 
the limit of the tax. These very materially reduce its scope 
and incidence. In England 38 per cent., in Scotland 44 per 
CCTth, and in Ireland no less than 70 per cent, of the gross rental 
thus escapes chargeability. The tenant is moreover charged 
the full rate of the tax borne under other schedules, but a 
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lower one, calculated on the theory that the farmer’s profits are 
in England equal to one-half, and in Scotland and Ireland to 
one-third only of his rent, an assumption not always realised in 
late years, but apparently, as has been already shown, not very 
far removed from a fairly accurate average. Should his profits 
actually fail below this assumed proportion, a right of relief is 
secured to the farmer where this can be shown by his books. 
But either the too usual absence of methodical book-keeping, or, 
as is sometimes said, the difficulties attending the date fixed for 
this appeal, prevent much resort to this provision. The net 
produce of this schedule is now 2O0,000Z. a year, a tax which 
must be viewed as borne solely by the larger grade of farm 
occupiers. 


CHAPTEE IT. 

Local Taxes. 

Thebe now remains but the agriculturally incident share of Local i*ates. 
the local rates to be considered. These, for a general review, 
must first be regarded irrespective of the assumed division of 
the ultimate incidence between the owners and occupiers of rated 
property. So far as England by itself is concerned, we now 
possess tolerably clear statistics of local finance which, though 
not yet complete in all points, enable a fairly close estimate of 
the distribution of the several local rates to be thus attempted : 


Bate. 

Levied in 

TotaL 

The i The Urban 

JVIetropolis. ; Districts. 

TheEairal 

Districts. 

Poor Bate (proper) .. 
Highway Bate 

Oouaty Borough and Policed 
Bates I 

Sanitary and other Im-l 
provement Bates .. 

Education Bates 

£ * £ 

1.500.000 1 2,800,000 

i 400,000 

800.000 1 1,400,000 

1.900.000 : 6,400,000 

400.000 300,000 

£ 

3.300.000 

1.500.000 

1.400.000 

400.000 

200.000 

£ 

7.600.000 

1.900.000 

1 3,600,000 

! 8,700,000 
j 900,000 

4,600,000 11,300,000 

6,800,000 j 22,700,000 

1 


Now it is not of course the whole sum levied even in strictly Share of the 
rural districts which falls exclusively on agricultural land. A 
still further analysis is required to get even approximately at this 
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sliare. After, however, taking sample cases from all parts of 
the country, I am confident no great error will be committed 
by assuming that 80 per cent, of the rateable value, and therefore 
80 per cent, of the rates of these areas will be found to fall on 
land apart from houses and other property. To these, however, 
must be added a small though a certain share of the urban rates. 
The large acreage of land included in many English urban 
sanitary districts — and even in occasional boroughs — forbids me 
to estimate this share at less than 5 per cent. If these data 
be accepted, the rates falling on land alone appear to be in 
England, — 

£ 

(1.) In the metropolis . . . practically niL 

(2.) In the urban districts, 5 per cent. 560,000 
(3.) In the country 80 per cent. . 5,400,000 

Total . £6,000,000 

To this must be added for 

The share of rates on land in Scotland 600,000 
The share of rates on land in Ireland 1,400,000 

Total on land in United Kingdom . £8,000,000 * 

These local rates present a body of taxes important in their 
amount and peculiar in their incidence. Assuming that the rate- 
able value of land bears now the same percentage to its income- 
tax assessment as in 1870, the net rental on which this quota of 
the rates is levied is no more than 57,000,0002. a year, so that 
were they uniform over the whole United Kingdom, they would 
alone represent a tax of no less than 14 per cent, on this valuation. 

These local rates are, however, very far from uniform in their 
pressure. Although there may be a certain minimum every- 
where levied, they are wholly local in their origin, adminis- 
tration, and incidence. The agricultural incomes of one county 
union, or parish, do not, therefore, necessarily bear the same 
burden as those of another. The chief rates deserve notice in 
greater detail, although the absence of full information from 
other divisions of the United Kingdom restricts attention chiefly 
to those levied in England alone. 

The English JPoor-ratey a special tax levied for the relief of 
destitution, is the most important of all the local burdens which 
ajSect agricultural districts. Although no formal enactment, as 
in iPmssia, Denmark, or Sweden, confers on English paupers 

* *Fhree-foittrths of this sum, being the assumed share of rates on land home hy 
Hie owners, be remembered to have been entered among the dixeot olmrges on 

at p. 137; 
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a right to relief which he can legally enforce, a more or less 
qualified obligation on certain authorities to relieve the destitute 
has so long existed, as to lead, in practice, to the usual assumption 
that the pauper has to be maintained at the public cost. 

Very early in our history, stringent laws against vagrancy and its origin, 
begging were passed, and attempts were made to regulate the 
charity of individuals. Social changes, and the dissolution of 
the monasteries in the sixteenth century, led to more systematic 
but unsuccessful efforts to stimulate and organise voluntary aid 
to the poor by means of alms collected more or less directly under 
ecclesiastical sanction. Finally, in statutes of the reigns of 
Henry VIII., Edward VI., and Queen Elizabeth, we find the 
germ of our modern Poor Law system ; while an Act passed in 
1601, in the 43rd year of the latter reign, finally established the 
parochial tax, now familiar as the Poor-rate. This rate was 
imposed by law on every inhabitant, parson, and Other and every 
occupier of lands, bouses, and certain named sorts of fixed pro- 
perty. Although intended to sweep up what it termed the whole 

ability of the parish,” the taxation of stock-in-trade and personal 
property which the Act required, but which must always have 
been attended with great difficulty, and which was in early times 
of very secondary importance, was gradually dropped in practice, 
and is now annually suspended by a special exemption Act. The 
Poor-rate thus became — ^in spite of the apparent belief of its 
framers that they could tax the occupiers of lands or houses with- 
out affecting these properties themselves — a direct and heavy 
impost on the several hereditaments which were incidentally 
named in the statute, and which seem to have been specifically 
indicated more as measures of ability than as the objects of a tax. 

The dimensions of this rate were not, however, great until the its fluctua- 
close of the eighteenth century, when a lavish distribution of out- tioas. 
door relief arose, and an extensive employment of the tax in 
supplementing the scale of wages (necessitated by a period of war 
aad high prices throughout the country), quadrupled the tax in 
, the lifetime of a single generation, and involved the levy of a 
Poor-rate of more than 9,000,0001. in the year 1818. Although 
lower totals subsequently prevailed, the pernicious consequences 
of mal-administration entailed a very oppressive burden on the 
ratepayers, both agricultural and urban ; and the Report of the 
Poor Law Commissioners of 1833 revealed a state of matters in 
which this tax, which in the previous century had showed an 
average of but 2s. per head on the population, was then in some 
districts 30s. and even 40s. a head, and threatened to swallow 
up the whole rental of property. 

This Report secured the great Poor Law Reform of 1834, 
which in three years reduced the rate by 36 per cent-, and 
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supplied a better system. For Poor Law purposes tbe country 
was then mapped out into 650 unions or groups of the parishes 
which formed the older area of this as of other functions of 
» local government. The districts so formed are usually unique 

in their area, and non-coincident with either county, municipal, 
or other boundaries ; their limits being generally determined by 
the locaKty of the several workhouses, the use of which was ^ a 
prominent feature of the reformed system. 

Us purposes. The primary object of this rate is the relief of destitution, 
but to this obligation legislation has added duties moie or 
less closely kindred, among which are to be noticed the cost 
of providing exceptional treatment for lunatic paupers; the 
cost of locally registering births, deaths, and marriages; the 
costs of public vaccination; the costs of local assessment, and 
those incident to . the preparation of jury lists and the registra- 
tion of Parliamentary electors. 

A variety of other local rates are also now collected with and 
undm: the "general name of Poor-rate, but the above items are 
the iJiief matters properly so regarded and administered by 
Boards of Guardians — ^b^ies partly elective from the rate- 
payers on a scale of graded voting, and partly formed of 
resident local magistrates. 

Agricultural Perhaps the best notion of the apportionment of the whole 
share of the 7,600,000/. of the Poor-rate (proper), and especially of the share 
poor-ra e. objects borne by agricultural incomes, may be got 

from the following statement, which is based on the actual figures 
given for the metropolis, and on the ratios between urban and 
rural areas already adopted in the calculations I have submitted. 



JTmnber of Panpers. 


Expenditure oafc of Poor Rate Proper, 
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547.000 

99,000 
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1.070,000 

£ 

245,000 

2,516,000 

£ 

183.000 

700.000 

£ 

60S, 000 

1/814,000 

£ 

1.500.000 

6.100.000 


606.000 
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Thus it will be seen that two-fifths of the agricultural share of 
this particular rate is expended in out-door reUef distributed 
among upwards of a quarter of a million paupers, A little more 
than a fourth goes to maintain in workhouses and asylums a 
smaller contingent of the pauper army, while the remainder is 
either absorbed in providing the necessary buildings, staff, and 
accessories incident to a system of poor relief, or devoted to 
other matters which, for the sake of convenience, are administered 
by Poor Law authorities. 

The average poundage rate throughout all England, is now 
returned as Is. Though this is a lower point than has 

sometimes prevailed, its value as an index of burden is but little, 
owing to the shifting which has taken place in the standard of 
assessment, which is now a closer approximation to the full 
value than at any previous period. Thanks, however, to im- 
proved administration and the recent prosperity of the working 
classes, there is no question that a welcome reduction has of late 
been effected in the numbers of English paupers, who now form 
only 3 per cent, of the population against 5 per cent, thirteen 
years ago ; while the total charge imposed by the system of 
relief, which eight years ago equalled a poll tax of 7s. on each 
head of the population, has now sunk to fe. a head. 

The pressure of the Poor-rate varies, however, greatly in dif- i^cal distri- 
ferent localities, and is peculiarly amenable to reduction by careful bution of the 
administration. A very marked contrast is presented between | 

the northern and north-western section of the country and the 
eastern, south midland, and southern counties. On the one hand 
we see the average outlay for relief in Durham or Lancashire 
to he less than 4s. 3d. per head of the population ; while, on 
the other hand, in Wiltshire 9s. 7d. per head will be expended, 
in Cambridgeshire 8s. lOd., and in Sussex 8s. Sd. Tfie dis- 
tinctively agricultural districts usually show more pauperism 
than the dense, busy, and wealthy centres of industry. Yet the 
more northerly of our distinctly agricultural counties show that 
heavy pauperism is no necessary characteristic of a country 
‘ population. Dorset, in the south, by placing one sixteenth of 
her population on the pauper roll, spends 8s. 4d- a head of her 
people in relief, and thereby subjects her land to a tax of Is. 9d. 
in the pound. Hereford, in the west, and Suffolk, in the east, 
spend 7s, 5d. and 6s. lid. per head, and thereby incur a tax of 
Is. and Is. 4d, in the pound respectively. In the north, on the 
contrary, Westmoreland resorts to the Poor-rate for assistance 
in the case of only one thirty-seventh part of her inhabitants, 
and, spending hut 4s. lOd. per head in relief, her rental escapes 
with a tax of SJd. in the pound. 

Individual instances of separate unions, selected as distinctly 
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agricultural, tell the same tale. I have taken seven of these in 
the counties of Lancashire, Yorkshire, Shropshire, Warwickshire, 
Nottinghamshire, Gloucestershire, and Kent, where land alone 
forms 86 per cent, of the rated rental, and there I find an average 
Poor-rate of only %yi- in the pound. Yet, turning to the 
counties of Norfolk, Essex, Northampton, Buckingham, Denbigh, 
Devon, and Wilts, in seven apparently similar unions of nearly 
equal area, and with 80 per cent, of land in their assessment, 
the average Poor-rate is more than twice as high, or Is. 7^. in 
the pound. Although, therefore, like the Land-tax, the Poor- 
rate has become what in its original intent it never was meant 
to be, a heavy and exceptional charge on one form of property, 
and as such weights agriculture heavily in the general scale of 
British taxation, it should not be forgotten that in one sense a 
great part of its burden, as regards districts if not individuals, 
holds something of that voluntary character which I have noticed 
in our indirect and avoidable taxes. Its average rate on land of 
some 6 per cent, may, by discreet administration of relief, be 
reduce as low as 3 per cent., a result which would not only 
afford a very important relief from taxation, but would secure 
the great attendant advantage of a less pauperised and more 
independent population. 

The Higkway^raieSy or local charge for road-repair, represent 
the old common law liability of each parish, by which it was 
held responsible for its own highways. The duty of repairing 
these was, in early times, enforced by statute on all the inhabitants ; 
and as in the case of other ancient local taxes, personal as well 
as real estate was, three hundred years ago, directed to be taken 
into account in measuring individual contributions,* Not till 
the reign of George Ill.t was the maintenance of all roads 
charged exclusively on the occupiers of lands and houses in the 
definite shape of a Highway-rate. The total amount now levied 
for this purpose is little more than one-fifth of that required for 
poor relief, but the average charge in different areas varies very 
greatly with local circumstances, the proximity of good material 
for road repair, and the skill and carefulness of the adminis- 
tration. So far as they are levied in rural districts, Highway- 
rates are of two sorts: (1) those administered by Boards acting 
for districts formed of groups of parishes, in which case the rates 
are collated along with the general Poor-rate ; and (2) those 
still levied parochially under an older system. Co-existent with 
tibese systems, for the past 100 years, has been another mode of 
repairing certain main roads by means of tolls levied by Turn- 
ips Trusts. These trusts are now, however, being rapidly 
^ ^ ^ 

" " * fife© 18 Miz. c, 10. - t fiee 7 0eo. m. c, 42. • 


Taxation as affecting the Agricultural LiteresU 415 = 

permitted to expire, and considerable dissatisfaction is at the 
present time expressed at the additional burden thrown upon 
comparatively limited areas for the maintenance of thoroughfares 
more or less usually devoted to other than local traffic, but no 
longer kept up by special tolls levied on those who use them. 

Under these circumstances a large increase of Highway-rate has 
been experienced in certain parts of the country, still further 
varying the agricultural aggregate of taxation beyond the more 
common average. 

Probably the oldest of English local imposts are the County^ County-rates. 
rateSy with which are now included Police-rates, The share of 
these taken as falling upon land, though diminished as in the 
case of the metropolis — where a large area of purely urban 
property pays County-rates — must still include urban contri- 
butions, since many towns within county bounds either do not 
possess or do not exercise all usual municipal functions. But, 
on the other hand, municipal charges are not infrequently found 
to fall on land lying within borough limits. Collected along 
with the Poor-rates, the County-rates are administered by the 
Justices in Quarter Sessions. The dimensions of these rates are, 
however, very largely determined by the control of central au- 
thorities — ^their chief objects being to defray the cost of criminal 
justice, local gaols, constabulary, and lunatic asylums. Recent 
legislation has recognised the imperial rather than local character 
of these charges, and by State subventions the local ratepayers 
have been relieved/rom part of the outlay thus incurred for the ' 

public service, while by an Act of last Session the county prisons 
have been wholly transferred to the Central Government, to be 
managed on a uniform system and at the cost of the general 
taxpayers of the country. These alterations have been due to 
the admission by the Legislature of the peculiar pressure of 
local rates for properly national purposes on both agricultural 
and urban ratepayers. Further important changes are believed 
to be now pending as regards the administration of county rates, 
which, along with other county matters, it is proposed to entrust 
to mixed boards of a more or less elective character. 

Among Sanitary and Improvement-rates I have classed the Sanitary rates, 
general charge on rural districts for Officers of Health and 
Inspectors of Nuisances required by recent legislation, and the 
special charges for sewerage, water-supply, and other local works 
in separate parishes. To these I have added the taxes raised by 
sewer, drainage, and embankment authorities, for the purposes of 
land protection and reclamation in such districts as the Fens, 
where various works of this nature exist. The last, and, in some 
respects, the immediately preceding varieties of these burdens 
are, it may be said, not essentially taxes. They correspond, 
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however, with similar but much larger town imposts for the 
specific advantage of rateable property, and being, at all events, 
statutable applications of individual contributions for a public 
purpose by public bodies, they cannot be wholly excluded from 
a general survey. The extent of these taxes is relatively small ; 
while the new Sanitary-rates, the administration of which is 
entrusted in each union to ’the rural, portion of the Boards of 
Guardians, have as yet only begun to be felt in country 
districts. 

The Education-rates are also modern imposts. Dating only 
from 1870, they are levied where School Boards 'are voluntarily 
formed, or where they are enforced by the Central Government in 
consequence of the failure otherwise to provide the local facilities 
now required for elementary education. At the date of the last 
Report from the Privy Council, 2346 of the 14,000 non- 
municipal parishes of England were placed under these new 
Boards and subjected to this new rate. Several of these areas 
possess so much of an urban character that I have credited their 
rates to town districts. The SchooT Board-rate is thus neces- 
sarily varied in its pressure, and confined to particular districts, 
since the funds which in one locality are thus raised by a tax on 
all ratepayers, are in others provided by voluntary subscriptions. 
The average incidence of this rate in those rural areas where it 
is levied exceeds the present amount of the imperial income-tax ; 
and being chained on their full rentals, it represents to farmers " 
a wholly new tax of twice this magnitude.. In upwards of si^ty 
cases, indeed, a tax of Is, in the pound, or 5 per cent, and 
w’ards, on rental, has thus occurred, and considerable irritation is 
consequently felt in agricultural districts at the large additioi^ 
taxation involved in- the Education-rate. j 

Not only do the local taxes generally exercise a very heaVy 
pressure on British agriculture, but the mode also of thdiy 
imposition practically tends, especially in England, to discourage 
the application of fresh capital to the cultivation of the soil, Kj 
exposing to immediate assessment funds which, till they wei^e 
thus applied, bore only the much lighter fetters of imperial taxe^ 
The English valuation for local taxes does not, as is the caf 
in Scotland and Ireland, recognise any claim on the part of ne 
agricuitural improvements to a postponement of the spec! 
liabilities of older landed property. The provisional exemptil 
of g^iiculturai enterprise, by whicb a Scotch farmer is seen ^ 
from higher assessment during the currency of his usual 21 ye 
lease, and by which Irish agricultural improvements are s 
viewed with fiscal favour, does not hold good south oi 
Siraed. 

is this point the only one in which material 
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mark the mode of levying local tases in the three divisions of 
the United Kangdom. In England all are charged on and 
collected from the occupier. In Scotland certain rates such as 
County-rates are levied directly on the landowner ; while others 
such as Poor and Education-rates are charged in moieties on the 
landlord and the tenant. The latter * practice prevails also to 
some extent in Ireland. 

In Scotland, too, for a much longer period than elsewhere, 
attempts were made to continue the older liability of personal 
as well as real property to the Poor-iate by assessing “ means 
and substance ” as ‘well as land rental to the tax. This practice 
there, as elsewhere, encountered many difficulties, but it only 
legally ceased seventeen years ago, and over about one-third of 
the rateable area of that country an endeavour is still made to 
mitigate the rigid inequality of a rate which, as regards occupiers, 
measures their ability to pay solely by their rental. This prac- 
tice, which, so far as it goes, is favourable to agriculturists, con- 
sists in the imposition of a graded rather than an equal rate, 
charging the rentals of dvrelling-houses, offices, shops, and farms 
at varied scales ; occupiers of land frequently paying only one- 
third or one-fourth of the poundage rate levied on residential 
premises. To a minor extent the principle here acknowledged 
is, in the case of special works of a sanitary character, acted on in 
England, where land pays one-fourth of the rate charged upon 
houses. 


GHAPTEB Y. 

Eelatiye Peessure op Taxation. 

Such varieties of systems as those last alluded to are, however, Eelatire 
no more than exceptions to the ordinary rule that local taxes for 
the most part fail with uniform directness on ♦He rentals of periai taxes on 
certain fixed sorts of property. Among these, land is necessarily agricultural 
conspicuous, and it thus appears that agriculturists are in conse- 
quence, more largely affected by taxes levied in local areas than 
by those received into the national exchequer. This is at once 
apparent if the conclusions already reached in this inquiry be 
recalled to mind, and the several percentages of charge on purely 
agricultural and on upper and middle-class incomes generally be 
contrasted. Following the general classification of taxes before 
resorted to, the pressure of the several forms of taxation may be 
thus grouped : — 


2 G 2 
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I. Taxes ox Peopebty OR Income. 



(1) Imperial taxes, average 

2|j)er cent. 

3J-per cent. 

(2) Local taxes (owBer s share of rates), average 

3 „ 

6 „ 

II. Taxes os Expenditure. 



(1) Imperial taxes on consumption, average 

2f „ 

2f „ 

(2) Imperial taxes on other outlays, average 



(3) Local indirect taxes, and occupier’s share at) 

i 9 


rates, average .. 

1 ^ V 

Total taxation .. .. 

1 Hi « 

15? „ 


While therefore the incomes of the whole upper and middle 
classes of society bear an average burden of 6^ per cent, of im- 
perial, and 5 per cent, of local taxes, those of agriculturists pay 
7^ per cent, of the former, and as much as per cent, of the 
latter imposts. 

But though these are the general results of the calculated 
share of each set of taxes, certain qualifying considerations still 
demand attention. A knowledge of the average taxation of the 
whole series of upper and middle-class incomes requires to be 
supplemented by some acquaintance with the very varied inci- 
dence, especially of local taxes, on the several distinctive forms of 
income of which the collective total is made up. But for the 
extent to which some of these participate in certain of the fiscal 
liabilities of agricultural incomes, a much wider contrast than 
that just^ given would be apparent. The incomes grouped 
together in the first column of the Table come from separate 
and distinct sources. One-third of the whole is dmvcsd fmm 
salaries, or ]^rsonal earnings ; one-fourth is furnished by the 
interest of invested capital; agriculture itself furnishes one- 
sixth of the total ; a precisely similar quota springs from the 
rental of house property; while the remainder, or about one- 
tenth part of the whole, represents the net revenue of railway, 
canal, mming, and other rated properties. Out of ail these 
forms of income is paid so much of the local rates as is deemed 
to fall upon the occupiers of dwelling-houses, while on one 
fraction of the joint agricultnral income must fall the share of 
rates assigned to the occupiers of land. The remaining, or land- 
owners’ section of the agricultural income, that of the house- 
owner, of the holder of railway, canal, or other rated property, 
form together about five-twelfths of the whole upper and mMdli^ 
class revenue, and this section hears exclusively the incidence of 
^ owners’ share of local rates. 
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The mode in which this incidence alSects these owners is, how- Peculiarities of 
ever, exceptional. These rates are no payment by them out of ^ate-incidenee. 
net income already received. They are deductions from revenue 
which, but for the rates, would be receivable by the owners, so 
that the accurate measure of their pressure is a slightly lower 
percentage than would appear if it were calculated on the net 
rental which reaches the landlord’s pocket. 

From the total of the rates, officially returned as such, I believe 
it is also necessary, when we come to discriminate thus closely 
into the question of relative burden, to eliminate, as not posses- 
sing a thoroughly fiscal character, such rates on land as those 
required for drainage and embankment, and such rates on houses 
as are mere payments for commodities, like gas or water, or 
which are avowed!}" investments for the private or peculiar 
benefit of rated properties. 

Reducing, therefore, the gross percentage by both of the two 
last considerations, a careful analysis of the items of what I have 
called owner’s rates will show that the percentage by wdiich they 
reduce the landlord’s agricultural income is 8 per cent, that on 
the house-owner’s income it is per cent., and that on the 
average holders of railway and other specially-rated incomes it 
is Sf per cent Adopting, therefore, the ratios thus slightly Reiutive total 
reduced, I will try roughly to present in a tabular form * a closer taxatioa of 
analysis of the relative fiscal position of agricultural incomes 
with those of each of the several sections into which upper- and 
middle-class revenues may be divided. 

Since, however, it is desired not only to show the probable 
charges borne by both partners on the collective revenues of the 
agricultural firm, but to discriminate between the apparent shares 
of the land-owner and the land-occupier in all these burdens, I 
attempt also to supply separate estimates of their relative taxes. 

It is often argued that, whatever may be the case in regard to 
houses, and the partial incidence of the town-rates on their 
occupiers, political economy forbids us to regard a rate on land 
as ultimately incident elsewhere than on the owner of the soil. 

A regard, however, to the primary pressure inseparable from 
the modem increment of rates, a remembrance of the friction 
and frequent absence of exhaustively rigid bargaining between 
landlord and tenant, as well as the undoubted difficulty which 
the farmer, whose capital is attached ever so lightly to the soil, 
must feel in removing it, with every change of local burden, 
have all led me to follow in this -matter the opinions which have 
been repeatedly given on good authority, and which credit an 
average of one-fourth of the rates on land to the occupier, and 


See p. 155. 
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taxation. 


three-fourtbs to the owner of the farm. These proportions have 
been adopted in the preceding Tables, and are assumed in that 
given on the opposite page, where I have selected as the uniform 
income for typical comparison a yearly revenue of 399Z., a point 
where, in consequence of the otherwise heavy pressure of middle- 
class taxation, a special abatement of 120Z. has been lately 
accorded in the ciase of kicome-tax. 

Such a Table as this necessarily offers but a very rough and 
general view of relative taxation. Were it extended to incomes 
of other dimensions, many further varieties would appear ; and 
"with larger revenues the percentage of indirect taxation would 
be materially lessened. If, however, the picture now presented 
be even approximately correct, the British agriculturist must be 
acknowledged to bear a very considerable share of the taxation 
of his country. 

The Landlord's The landowner, even when he takes into consideration both 
the stamp-duties attending the transfer of his property during 
life and the relatively lighter ratio of his duties on succession, 
will still find himself paying in one respect on a lower scale 
than the capitalist of equal income, whose investments are in 
Bank Stock or in the Funds ; but he will place against this item 
the extra, if somewhat irregular, liability of the land-tax charge'*'^ — 
able on his acres, and the large sum diverted from his rental to 
the public service in the shape of local rates. By these the i 
balance is much more than redressed, his yearly taxes doubled, > 
and more than 16 in place of little over 8 per cent. ,of his income J 
is thus spent for him by the kindly intervention either of central; I 
or of local government authority. / 

It may not be withouf; interest in connection with the « 
trasts here drawn, to go one step further, and, in the case of ^ 
second agricultural tax-payers in this Table, to point out in 
detail in what form his several taxes may he actually contx^i- 
buted. Such a tenant-farmer as that referred to in column 2 
may farm 600 acres, for which he will pay in rent and tithe ;s 
798^. a year, while he employs 50001 of capital in his business s. 

He maybe supposed first to encounter the requirements of ttfe-' 
State when, on succeeding to this sum, he proves his fathers 
will, and pays down a probate duty of 100?., and a legacy duty 
of 50?. ; payments which, if regarded as spread over the probable 
thirty years of his tenancy, gives the first item of 5/, per annum. 

His income-tax is a lighter burden. From his gross rent 
one-eighth is first of all deducted for tithes elsewhere ch; 
able, and his piofits being assumed to he half his rent, 
tl^n charged at 1^. in place of 3d. in the pound* Since, 

ew, by this assumption he is allotted an income just uh^ 

a year, he h^ a further abatement allowed in the shape of 


The farmer’s 
taxation. 
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a full 3/f* tax on 120Z. ; thus reducing his payment to 27. 17^. 
per annum. 

Less easily noted are his taxes on articles of consumption. His 
household supply of tea pays a duty of 6^7. in the lb., of coffee 
one of 2 « 7.5 and of currants and other fruits one of ; items on 
which together a yearly taxation of 2Z. 2^. is easily reached. 
On every pound of tobacco he smokes he pays 3^. 3c7. to the 
Exchequer; and here he contributes 2Z. per annum. If but 
little wine — say four dozen a year — is used in his family, this 
still means a tax of some 16x. a year. More frequent will be 
the calls on his beer-barrel, through which, at 2rZ. per gallon, he 
may pay 2Z. 10s. altogether. In an ordinary case he may at 
home and at market use 3 or 4 gallons of spirits, in one form or 
another, throughout the year, and thus pay IZ. 10s. ; but since a 
typical case must present in some degree all the usual features 
of a common average, this hypothetical farmer must be assumed 
to have occasional fits of greater and more irregular indulgence 
in these to consume another 4 gallons of spirits, and thus to pay 
IZ. 16^. more. All these items would account for the lOZ. 16s. 
entered in my Table. 

On every third letter that he posts (for the post-ofSce can 
carry three letters for the cost of two stamps) the farmer pay$ a 
tax of one penny. A penny goes also to the Exchequer on 
every cheque he draws, and on every receipt-stamp he uses. A 
larger stamp is required on his bills or promissory notes, and in 
one or two other of the transactions of his business ; so that 
30s. a year is soon totalled in such minor payments. He is 
hardly likely never to go to law, and, when he does, he pays in 
court fees. He cannot use the servio®® of a solicitor, a banker, 
an auctioneer, or even of a hawker, pedlar, or vendor of patent 
medicines, without running some risk of having indirectly to con- 
tribute to the charges falling on these pafife^lar callings. In all 
the^ little matters half as much, or 15s. per annum, may be al- 
most imperceptibly reached. On his house, just above the limit 
of the tax, he may pay 13s. of inhabited house duty. He may 
have for business or pleasure three dogs on his farm, and here 
again a licence-duty of 15s. is exacted. His carriage, if it be 
but a two-wheeled dog-cart, costs the same annual sum, and his 
groom or man-servant 15s. more. He has still one turnpike- 
gate left on his way to market, and here he pays regularly a 
local toll. This, with his share of market-dues and other local 
imp^stSj soon reaches 26s. per annum, and thus his miscel- 
laneous taxes of 7Z, 8s. are accounted for. 

His local rates remain. Like a keen man df business, I will 
mmmme that when he took his farm he was successful in throwing 
on Ms iandloxd the rates then current ^ which were a poor-rate 
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of 1^. 2d.^ a countj-rate of 5^,, and a highway-rate of hd. in 
the pound; thus reducing the rent he would hare otherwise 
given by, it may be supposed, 70/. a year. Since that time, 
however, his parish has had its highway-rate increased by 2e/. in 
the pound, from one of the neighbouring toll-bars having been 
abolished, and the road handed over to the charge of the rate- 
payers. The poor-rate of his union has risen also in the 
pound. Half at least of this increase it is not unlikely the 
farmer himself and his brother guardians might have saved by a 
stricter administration of out-door relief ; but half ma}’ be due 
to the inevitable rise of official salaries. The Sanitary Authority 
also now levies a rate of Id. in the pound to provide modern 
safeguards for the public health of the surrounding populations. 

While, last of all, his parish has fallen under the rule of a 
School-Board, who will levy for many years to come a rate of 
3c?. in the pound to repa}' the sums they have borrowed for the 
somewhat pretentious school-house and scholastic appliances 
destined to educate on the most recent pattern the children of 
the neighbouring villagers. All these several additions to the 
local charges of the farm will, no doubt, one day come to be 
reckoned and allowed for as landlord’s charges in future let- 
tings, but meantime they amount to the tax of just 23?. a year 
shown in the Table, and ha%"e to be paid by the tenant out of 
the margin of his profits. This forms the last item of the taxa- 
tion of 12:i per cent, which the income of the tenant-farmer 
bears for the public service of his country at large, his county, 
his union, or his parish. 

Gathering up, therefore^ finally, the conclusions brought out Condiisioii. 
by a general review of British taxation, the results arrived at 
appear to be these : — The aggregate taxes collected in the United 
Kingdom are upwards of one hundred millions annually- Two- 
thirds of this large sum are paid into the national exchequer, 
and accounted for by imperial authorities ; and one-third is raised 
and administered by local authorities. Great changes have been 
noted as occurring within recent date among the indirect imperial 
taxes, leading to the practical restriction of those now levied on 
articles of consumption, to the accessories or luxuries rather than 
the necessaries of life. Viewed as distributed between the two 
vast grades of society, those who win their bread by manual 
labour and those who ^gain a livelihood in some other way 
by means of already accumulated capital, or by active skill and 
industry, I have attempted to show that of the whole taxation the 
average share on the former class represents a pressure of 7 per 
cent, on their income against 11 J per cent, on that of the latter. 

A great divergence appeared, however, between the relative taxa- 
tion of agricultural and of other in^mes in each of these classes. 



424= i58 Taxation as affecting the Agrimltural Interest, 

While the labouring section of the agricultural community has 
been seen to bear a lighter taxation than other workmen, agri- 
culturists of the middle or upper classes have appeared to be 
taxed considerably in excess of the general average of their 
class. This, it has been shown, may, in the case of several im- 
posts, be .traced in part to usage more or less prescriptive, and 
in part to what has been deemed the eminently taxable character 
of the chief form of agricultural capital — the land. A still 
further discrimination has made it clear that, thanks to the 
incidence of local taxes, the landlord’s average taxation — ^falling, 
as this does, not only on what may be regarded as the natural 
rent of the soil, but with equal pressure on the revenue he derives 
from capital devoted to its improvement — exceeds 16 per cent. ; 
while that of the tenant-farmer is upwards of 12 per cent. 
Opinions may indeed vary as to some of the details which lead 
to these results. Minute accuracy cannot he claimed for calcu- 
lations into which hypothesis must occasionally enter. Still, 
however, as the result of patient enquiry, I am disposed to 
regard these conclusions as fairly enough representing, when 
contrasted with the position of other incomes, the general 
pressure of taxation on British agriculture. 
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FARM CAPITAL. 


Introductory , — The capital applied in agriculture in its widest Introdactory. 
sense may be regarded as fixed capital and movable ” capital. 

The conclusion of political economists, that land, in its 
natural unimproved condition, is not capital, and that the 
value of the expenditure in labour and other forms of supposed 
improvements, more or less permanent, and of certain or un- 
certain benefit, is tbeoretically tbe only true expression of capital 
in land, is fully recognised. Having regard, however, to the 
past and present continual exchange of land for capital in the 
form of money, by means of sales, mort^ges, and charges, 
it may be convenient for the purposes of this Memoir, in esti- 
mating the respective contributions of capital by tbe landlord 
and tenant, to treat land in its natural form as part of the land- 
lord’s capital, insomuch as landed property represents in the 
market an amount of capital dependent upon its degree of natural 
fertility, its situation and climate, and the sum prudently ex- 
pended in the shape of buildings, drainage, irrigation, or other 
specialities incident to its particular application. 

In this view, therefore, it may be convenient to divide the 
subject as follows : — 

A. Landlords Capital , — The fixed” or landlord’s capital is: Landlords 

1. The land upon which agricultural operations are carried capital, 
out. 

2. The buildings, more or less extensive and complicated, 
fitted for various farming-applications, roads, cottages for 
labourers, fencing, water-supply, &c. 

3. The expenditure in arterial and thorough drainage, warp- 
ing, irrigation, marling, chalking, and other more or less |^rma- 
nent methods of increasing tbe productive capacity of the soil. 

B. Tenants GapitaL—The movable” or tenant’s capital is : Teimat’s 

L The live-stock, whether kept for the production of meat, 

^ milk, wool, &c., or as power for cultivating and marketing 
A produce. 



ProvortioHR 

landlord’s 

tenant’s 

capital. 
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IL Tke corn growing or in stock, the food stored for animals 
in the shape of haj, straw, fodder, and roots, or growing in the 
shape of natural or artificial grass, clover, sainfoin-roots, or other 
fodder-crops. 

III. The implements adapted for special cultivation, preparing 
for market, and marketing the produce. 

IV. Capital in the form of money to meet the current ex- 
penditure incident to the preparation of the land for the seed, the 
manuring, seeding, cleansing, harvesting, and marketing the 
corn-crops, to the consumption or sale of the root and fodder- 
crops, to the purchase of artificial foods, to pay the Government 
and parochial rates and taxes, tithe-rent charges, and, where the 
land is let, the rent. 

Under the existing conditions of English agriculture, it is 
almost invariably the fact that the landowner does not cultivate 
his land. He relieves himself of the responsibility of supervision, 
the risks of business, and the provision of the movable capital, by 
letting his land for a period, on terms, and subject to reservations 
agreed on, to a tenant, who provides such movable capital more 
or less completely, and undertakes its cultivation. So fixed 
and invariable is this arrangement, that, even in cases where the 
landowner, either by choice or necessity, undertakes the occu- 
pation of bis land, it is usual and desirable to place himself in 
the position of tenant, by separating the accounts, and charging 
himself with the amount of rent which might be obtainable if 
the land were let. 

of The capital provided by the landlord and tenant respectively is 
fit* of ever-varj'ing proportions, dependent upon the quality of the 
land and the nature of its application. In the following illustra- 
tions an endeavour has been made to give an approximate ex- 
pression of these proportions. It is obvious, however, that they 
must be accepted as merely approximate, inasmuch as, under 
the practice of one district, improvements which are ordinarily 
effected by the landlord are in another district carried out by the 
tenant, on the terms that he recoups his outlay under the custom 
of the country,” or by a tenant-right,” of which the nature is 
defined, or through the granting of a lease for a period during 
which, having regard to the rent reserved, he may reasonably 
expect to repay himself such outlay. 

These illustrations are based on the assumption that the whole 
working-capital of a farm includes the cost or value of the land, 
the buildings, &c. (see secs. 2, 3), and the stock, crops, &c. (see 
L II. III. IV.), so that the analysed proportions may be 
given in percentages*. 

^ A dairy farm of 200 acres, comprising not more than 
li per cent, of arable land, and of the assumed annual value, excludiug 
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tithes, of 50s. per acre = 500?. The Yalne of siicli a farm in the market may 
be taken at 80 years’ purchase on the annual value (500?.) “ £15,000 

The cost of buildings on saich a farm, including farm-J 

house, with dairy-accommodation, water-supply, and> £2550 
two cottages for labourers, may be taken at 

Drainage assumed at .. *. .. 1000 

Hoads and fencing assumed at •. .. 500 

— - 4,050 


Leaving as cost of land in its natural condition £10,950 


The tenant’s capital may be taken at 12Z. per acre = 2400?., and the total 
capital applied to the farm stands as follows : — 

Landlord's QapUal : — 


Land in its natural condition 

Buildings, improvements, &c., as set out 
above 

Tenan£*s Capital .. 

Total capital employed 


£10,950 

= 63 per cent. 

1 4,050 

= 23'2 „ 

2,400 

= 13-8 „ 

£17,400 

= 100-0 „ 


Ulustraiion B. — ^Slixed arable aud pasture farm of 500 acres of assumed On an arable 
annual value of 30s. per acre, excluding tithes = 750?. per annum. farm. 

Assumed capital value x 80 years = 22,500?. 

Landlords Capital : — 

Land in its natural condition .. •• .. £17,500 « 61*4 per cent. 

House, fann-buildings, 6 cottages .. 4,000) _ 

Roads, fencing .. .. l,OOOf - ^ « 

Tenants Capital 

12?. per acre .. .. *. 6,000 = 21*1 „ 

£28,500 = 100-0 


lUiistration C , — Mixed upland, arable, and pasture ferm of 1000 acres. Os a mixed 
of assumed annual value of 20s. per acre, excluding tithes =: 1000?. per annum farm. 

X 80 years’ purchase = capital value of .. .. .• .. .. .. £30,000 

Farmhouse .. .. .. £1400 

.Buildings, homestead, two field-hams, yards, sheds,! 

water-supply f 

13 cottages .. .. .. .. .. — •• .. .. 1950 

Beads and fencing .. .. — .. .. .. 1000 

7,350 


Cost of land in its natural condition ^ .. .. ,, .. 22,650 

Tenanfs Capital 

10?. per acre on 1000 acr^ .. .. .. 10,000 

Landlortfs Capikd : — 

liand .. 22,650 = 56*6 per cent. 

Buildings, &C., as above 7,350 = 18-4 „ 

Tmanfs CapUod „ •. «• .. 10,000 = 25*0 ,, 

40,000 = 100-0 „ 

2 H 


VOL. SIT. — S. S, 
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On a grazing lUu^rati&n i?.— Grazing farm of 300 acres, not requiring drainage. Annual 

farm. value 63s. per acre, esclusive of tithe = 945Z. per annum x SOyears = £28,350 

House SOO 

Sheds, yards, granary, water-supply, &c 1000 

cottages 300 

Eoads, fencing .. .. 500 

2,600 


Value of land £25,750 

Tenanfs Capital ; — 

15/. per acre on 300 acres .. £,4500 

Landlord & Capital : — 

Land .. .. .. .. .. 25,750 s=s 78*38 per cent. 

House, huddings, &c. .. 2,600 = 7*9 „ 


28,350 

Temnfs Capital .. 4,500 = 13*71 „ 

£32,850 = 100*0 

Tenant’s capi- The foregoing illustrations point to the general conclusion, 
ferri^land more naturally fertile lands, even if artificially improved 

by drainage, require, relatively to the total value, a less propor- 
tionate contribution of capital by the tenant. Doubtless there 
are numberless deviations from this conclusion ; for instance, in 
the costly and highly organised management of hop-lands and 
fruit-gardens, the proportion of the tenant’s capital engaged 
bears a much larger proportion to the fee-simple value of the 
land with its buildings upon it, than occurs under the more 
ordinary type of agiic^ture. Again, it must foe borne in mind 
that these illustrations have reference rather to the present cost 
of construction, in a fair and reasonable form, of those buildings 
which ordinarily are found on farms of average charact^ in a 
scarcely satisfactory condition: hence in the analysis of the 
value of the bare area of land, and of the buildings on average 
farms, the proportions may not be expected to conform accu- 
rately to the illustrations set out above. But, assuming the land 
to be without roads, farm building residence, water supply, cot- 
tages, roads, and fences, these obvious necessities for the letting 
and management of a farm could scarcely be adequately sup- 
plied at a cost less than the amounts estimated above. It may 
be remarked, that whilst in certain directions the cubical contents 
of barns are greatly diminished as compared with those required 
before the introduction of steam threshing-machinery, yet the 
very perfection and value of the implements now employed 
ii^ece^itale storage for these and for the manipulation of the large 
bulks of com dealt with under the altered conditions ; and the 
1^: : in one direction is balanced in degree in another. 

is so exceptional an expenditure, con- 
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fined to special districts of English agricnlturej that no reference 
has been made to it in the estimates formed above ; but it maj be 
interesting to remark that the cost of irrigation, where applied 
on the large streams of the valleys of the south of England, when 
not associated with mills, may be taken at an average of 30Z. per 
acre. The natural value of the land before irrigation being 
taken at from 60/. to 80/. per acre, this operation alone would 
represent a landlord’s improvement of more than 30 per cent., 
whilst with the streams of less volume the landlord’s expenditure 
in hatchwork, levelling, and other arrangements for fitting the land 
with irrigation works, would be not more than 10/. to 15/. per acre. 

Certain recognised modes of more or less permanently im- 
proving land by the application of chalk, marl, clay, or lime, and 
in some cases of bones to pasture land, representing an expendi- 
ture of from Si up to lOi per acre, are occasionally undertaken 
by the tenant, and are recouped to him by a scale of tenant-right, 
of which examples now in force are given in the annexed 
Sdmdule A (p. 177). Where, however, the expenditure ap- 
proaches 8/. to 10/- per acre, the usual course is for the landloid, 
either with his own means, or through the agency of the various 
societii^ for the improvement of land referred to hereafter, to 
efiect these operations, charging the tenant a percentage on the 
outlay, to be agreed upon. 

JDrainoffe. — ^Thorough drainage is so material and important Draiaage- 
an improvement, that it is desirable to say a few words specially 
on it. It was formerly, and is still occasionally, undertaken 
by the tenant. The average cost of drainage has been con- 
siderably increased of late years through the greater value of 
manual labour, and in some degree through a slightly enhanced 
cost of manufacture of the pipes. Up to 1871 and' 1872, the 
average drainage of an estate requiring this op^ation might be 
calculated to li effectively carried out at about 6/. to 6/. 10^. 

acre. Since that time the cost has been increased by at 
least 15 per cent, and there is certainly a hesitation at the 
pr^ent time on the part of tenant-farmers to agree to pay the 
full interest of 7s. or 8s- per acre on the of the work. This 
conclusion is clearly indicated by the decreased expenditure 
oo drainage in the year 1875—6, as disclosed by the Inclosure 
Commissioners’ Returns. In the year 1873 the ex|^ndi- 
ture on drainage was 96,297/. 16s. lid. ; in the year 1874, 

95,185/. ILs. lid; in the year 1875, 79,448/. 11^. &/. ; in the 
year 1876, 61,492/. IBs. Od. In Lincolnshire and some other 
districts in England a tenant-right for diainage^xpenditure, ex- 
tending from 10 to 13 yesprs, still exists, whilst occasionally the 
operation is carried out on the footing that the landlord pro- 
vides the drainage-tiles, and the tenant performs the labour. 
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Latonrers’ cot- Labourers^ Cottages , — Cottages for the residence of the labourers 
tages. and artisans engaged in various agricultural operations are inva- 

riably provided by the landlord. They are usually erected at 
points convenient to the homesteads, so that a supervision of the 
cattle and premises can be secured. The cottages are ordinarily 
built of brick or stone, and occasionally of loam, or other suitable 
material for the purpose, and are covered with tile, slate, or thatch, 
according to circumstances and locality. They usually contain 
a living-room and scullery or washing-place, with a small pantry 
for food on the ground-floor, and three bedrooms over. The 
cubical contents of a cottage containing two rooms on the ground- 
floor and three bedrooms, vary usually from 7500 to 9000 feet. 
Where a large number of cottages are erected on an estate, a pro- 
portion — say 2 in 7 — contains only two bedrooms. The present 
cost of building cottages with five rooms in pairs or blocks of 
three, with the necessary offices and water-supply, varies from 
140Z. to 210/. per cottage, dependent, of course, upon the size, the 
character of materials, and the greater or less perfection of work- 
manship. The gardens are generally laid out with an area of 
15 to 20 poles to. each cottage. The rent paid by a labourer 
working on the farm to which these cottages are attached varies 
from 1^. to Is. per week, in the southern counties, to 2s. 6^. 
or 3s. 6A in the midland or northern districts of England. 
Bo not pay as The income in the shape of rent which is obtainable from the 
an inyestment. fgtrm-labpurer bears no r^sonable proportion to the interest, as 
an investment, of the money spent on the erection of cottages. 
They clearly must be regarded as much a part of the working- 
arrangements of the farm as the bam, stables, &c., and the loss 
of income between the rent receivable and the reasonable 
of money on their cost is balanced by their value to the tenant 
as part of his holding. As a rule, one cottage per 75 acr^ of 
mixed arable and pasture land may be consider^ to afford ample 
labour for the cultivation of the land. The result of the un- 
productive character of investments in the erection of cottages 
has been that on estates of the largest and wealthiest pro- 
prietors they are almost invariably of a sufficient and most com- 
fortable character, whilst on the smaller properties this require- 
ment has been less perfectly met. It may, however, be remarked 
that the erection of superior cottages, with good gardens, let 
at moderate rentals, from philanthropic rather than commercial 
motives, if carried beyond the reasonable agricultural require- 
ments of the district, has had the tendency, under certain con- 
ditions, to reduce the wages of the agricultural labourers. They 
have been unwilling to leave these pleasant homes, their numbers 
increased beyond the existing market for their labour^ and 
wages imve consequently been depreciated. 
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Tenanfs Capital , — ^The capital emplojed bj a tenant in Circumstances 
tlie cultivation and management of a farm has been already aftect 
referred to under the head of “ Movable Capital.” It is of very capital!* 
varying value, and depends for its amount very much upon the 
character and quality of the soil, the period of entry upon the farm, 
and the covenants or custom under which the tenant is bound 
to enter. These may provide for his own preparations for the 
ensuing crops, or for his liability to take off, by valuation or other- 
wise, the crops, hay, straw, fodder, root-crops, sainfoin-roots, and 
tenant’s fixtures, or for his simply taking possession of the land 
on the termination of his predecessor s tenancy, without payment 
of any kind. Again, the amount of capital is regulated by the 
value of tenant-right, or compensation for unexhausted manures 
or feeding-stufis, or for improvements, more or less permanent, 
effected by the outgoing tenant, of which he has failed to derive Compensatioa 
the full benefit, and for which he is entitled in some cases to be 
paid by the incoming tenant. In the past, and up to a comjMora- 
tively recent time, tenant-right has been of limited application in 
England ; but an appreciation of their respective positions by the 
landlords and tenants, incident to the passing and subsequent 
operation of the ” Agriculttiral Holdings Act, 1875,” and, still 
further, a sense of the justice and necessity to the tenant, and of 
the advantage to the community generally of the application of 
the principles of tenant-right, has led to the extension of the 
previously existing system, modified by a great variety of circum- 
stances. This re-arrangement of their mutual relations cannot 
fail to be of profit to the State, and satisfactory to the landlord 
and tenant. Under the co-operation of a well-considered and 
fairly adjusted tenant-right, the fertility and capacity to produce 
the maximum of crops are maintained in the soil, and flie cim- 
tinuous process of degradation of productive power in a tenancy 
near its termination is likely to be avoided. 

Implements , — ^The implements of the agriculture of 1877 are Implements, 
in remarkable contrast to those in use at tbei commencement of 
the century. The plough, of rude though serviceable construction, 
the wooden roller, and the barrows for cultivation ; the scythe 
and the reap-hook for cutting the harvests of grass and com ; the 
wooden flail, and the primitive winnowing-machine of those 
days axe now replaced, in greater or less degree, by the steam- 
plough and cultivator of enormous power and adaptation, and by 
the draught-reducing turnfurrows of the horse-ploughs of Messrs. 

Howard, Ransome, and others; the reaping, mowing, and 
hay-making machines, with the elevators for stacking the pro- 
duce ; and, lastly, the steam threshing and winnowing machines 
of the present day. It may be confidently asserted that, even 
in tbe most distant and least advanced districts of English 
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Stock. 


Mantxres. 


CSostoflaboTir. 


farming, tliese wonderful adjuncts of labour are in use, in greater 
or less degree, and that it is only through their aid that the 
present farming-operations are possible with the decreased supply 
of manual labour. The money absorbed in the adoption of the 
least expensive of the implements enumerated above is very 
greatly in excess of that invested in their older types, and bears 
a large but scarcely definable proportion to the increased capital 
referred to as the contribution by the tenant. 

Stock, — Live stock, which includes the animals kept as 
motive power as well as for the production of meat, milk, or 
wool, form the largest proportion of the tenant’s capital under 
ordinary mixed agriculture. Horses for draught or pleasure- 
purposes have attained apparently a permanent value, dependent 
on their character, at least 40 to 70 per cent, above that of 25 
years since. Sheep have followed in the same ratio ; and not- 
withstanding the enormous importations of wool and of meat, 
whether alive or dead, from the Continent, America, or Australia, 
the padces of mutton and wool are greatly in excess of their former 
BmmmL Cattle, as well as dairy produce, have risen in value 
in, #e same degree, whilst apparently equally modifying condi- 
tions^ in the shape of importation, have existed. This general 
advance in price obviously ferns an important item in the 
mxmmMt erf taenant’s capital, and may be taken to add at least 
30 per cent, to that winch was fonuerly comidered suflBcient. 

this direc^ionj also, a new element of expeadi- 
toe, and certainly of very largely increased production, has 
arisen. Since the introduction of guano in 1840-41^ of nitrate 
of soda about 1845, and liebig^s suggestion of th^ use of supw- 
phosphate of lime, the applicatiem of these various 
fertility have gone on in an ever-inoreasing 
statistics are available to give an expression of 4ie tolal expwifc- 
ture on artificial manures in England at the i^esent tim^ but it 
undoubtedly may be estimated at some milfions annually, and 
thek use, depending on the result of local experience, may yet 
h& advantageously extended.* 

Cbs^ of LcAour , — ^The cx>st of labour per acre in English agri- 
culture extends from almost a minimum, on the purely pastoral 
lands, to 25/. to 30/. per acre on the best cultivated hop-lands. 
The cost per acre of manual labour in the cultivation of the two 
illustrative farms B and C may be taken as follows : — On Farm 
B, a^maing that the improved machinery for the economy of 
laiour is employed, including the occasional use of steam- 
piougb®, the amount expended in manual labour may be taken 
■»: — - — — - - - 

m the iiPijortaMtms'oC gamo may .be thus iliustmted :^In 1840, 
amm 1870, 280^11 ims. 
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at about 35^. per acre. On Farm C, under the same conditions, 
the manual labour should cost from 25s- to 28s, per acre. The 
cost of piecework for various operations has scarcely followed 
the advance which has taken place in daily wages in the last ten 
years. 

Cireumsta'mes which attract Capital to or repel Capital from Circumstances 
Farming, — ^Combinations of circumstsmces occasionally operate, attract 
and may be expected to continue to operate, in stimulating at one or re^el capital 
period and reducing at others the amount of capital employed by from farming, 
tenants in their occupations : — continuous depression of prices, 
either generally ox of special classes of produce ; disorganisation 
of the supply and cost of manual labour, and in degree the profit 
or otherwise to be obtained in other businesses, all contribute to 
affect this question; but, as a rule, it may be accepted that 
tenant’s capital has not flowed liberally into farming investments 
in England, and is more or less deficient in the amount which 
might be profitably employed. Farms are too often taken with 
a capital which is insufficient to meet those contingencies of Capital often 
pric^ and season to which farming is especially subject, — hence 
a sequence of unproductive seasons or exceptionally low prices, 
disease or accidents to stock, may imperil the snccess of a farmer, 
however industrious and able, who has embarked in a business 
for which his capital is inadequate. The amoimt of tenants^ 
capital required is and has been comtantlj increasing. Imple- 
ment, though more effective, are more expensive, more compli- Increased ex- 
cated, and more numerous. Live-stock of ail descriptions seems 
also to have reached a permanent platform of value at least from 
30 to 40 per cent, in excess of that which existed fifteen to 
twenty years ago ; but probably the most material influem^ Km 
the farmer of late years has been the distorbed relations betweeja 
himself and his servants. The actual increment of wages may 
be estimated according to locality at from 15 to 25 per cent., 
and it is unsatisfactory to find it reported that with this increase 
of wages there has been a concurrent depreciation in the value 
and quality of the labour given, and that consequently the prac- 
ticid of opemtions generally in farming has been enhance 
beyond the rate thus stated. This latter state of things may be 
merely temporary, and may be succeeded by a conviction on the 
part of the workmen that higher wages can only be paid so long 
as improved r^ults are arrived at. 

The “ Agricultural Holdings Act, 1875,^ to which reference 
has been anade, was the first legislative attempt to define the 
rights which, in the absence of a written contract, ought to 
belong to the tenant for improvements more or less permanent ; 
and also for those conditions of feeding, shocking, and manage- 
ment at the end of the tenancy, which, if negl^ted, as they too 
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often were, would reduce the current productiveness of the farm. 
Although the application of the “ Agricultural Holdings Act 
has been in most cases declined by the landowners, there has been 
a loyal and willing disposition on their part to reconsider their 
agreements and arrangements with their tenants, under which 
the principles underlying the Agricultural Holdings Act ” have 
been largely and beneficially operative, especially in the second 
and third classes of improvements scheduled in that Act. Any 
legislative attempt of a protective character, with a view to 
enhance the value of agricultural produce, and to stimulate the 
employment of capital in agriculture, even if it could be secured, 
would certainly fail to lead to a larger application of tenants^ 
capital to farming, inasmuch as if any increased price could be 
shown to result, or was likely to result, from its operation, it is 
obvious that the value of the land upon which the operation was 
to be carried out would be enhanced to the landlord, in the 
shape of rent, in proportion to the value of the increased price 
likely to be secured. 

Profits of other Reference has been made to the influence which the value of 

hiiaaesses, j^Qonej and the profits arising from commercial and other busi- 
nesses and professions may exert in attracting or repelling the 
investment of capital in farming. The disposition to manage land 
and to rear and improve animals, is an instinct with the majority 
of men, and is indicated in the flower-pot of the poorest cottage as 
well as in the home farm of the wealthiest landovmer : indeed, it 
may be predicted that if a youth bom and brought up on a farm 
is to apply himself to commercial or professional pursuits, his 
relations with land and its attractive belongings must be broken 
at a reasonably early age. It is the dream of many a succe^ul 
business man to return to his native neighbourhood, and in soime 
form or other to be connected with land. This instinctive desire 


undoubtedly operates, by enlarging the demand for farms, to 
increase the rental of land, and in corresponding proportion to 
diminish the profits attaching to farming as a business. It will 
be conceded that the occupation of farming in a well-placed 
distric^ without serious drawbacks from ground-game and other 
local disabilities, affords to a man of average ability as pleasant a 
life as he can find in any other business or profession ; and it is 
doubtless this aspect of farming which leads to the acceptance by 
farmers of a smaller interest on the capital engaged than is offered 
in other commercial pursuits. Just in proportion, probably, as 
famiing is made a more purely commercial undertalang, as ma- 
ciiinery enables the farmer to ^spense with the services of a pro- 
{M^rtionate mxmber of workmen, and as the farmer himself secures 
* reixigni^d position in the administration of the local con- 
M iis district^ s» probably it may be expected that capital 
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from^ other channels will flow liherailj and permanentlj into 
farming. An element of attraction, also, is to be found in greater of 

freedom on the part of the tenant in the cropping and general cropping, 
application of his land. In the earlier and many lately existing 
agreements governing agricultural management, hay, straw, and 
fodder were bound to be consumed on the land. No green 
crops might be removed from it, and the efforts of the landlord 
and land-agent were directed to maintain the fertility of the 
land by the most stringent restrictions. With the introduction 
of artificial manures, and further through the construction of 
railways delivering town-manure and refuse at various points 
to which these matters might be cheaply transported, the necessity 
for the restriction of covenants as to farm-management and the 
sale of hay, straw, fodder, and green crops has been greatly 
reduced and in some places removed. No good tenants can 
now be obtained on farms where facilities for the sale of such 
produce exist, if the stringent regulations of a lease of 1850 are 
insisted upon. This modification of covenants has been greatly 
induced by the increased value of hay and straw, and the 
accessibility of markets through the vicinity of railways, during 
the past few years. 

At the present moment the agricultural interest in certain Catises of ex- 
districts is suffering under an unnsnal depression consejjuent isting depres- 
on seasons adverse to the profitable management of particular 
soils, concurrently with a disorganised condition of the labour 
market. That this condition is acute, is apparent by the large 
area of land and number of farms in the market to be let. It 
may be observed^ however, that commercial and manufacturing 
interests have been equally, if not more severely, depressed. It 
is possible that the present application of these lands uate* 

new conditions, be modified, and their value temporarily affected, 
whether for sale or letting, if such conditions are to be per- 
manent ; but it is not probable that any large area will revert 
into an unproductive condition, except those soils which have 
been stimulated into an abnormal fertility without regard to 
economical results. 

Bemks . — ^The extension of the banking-system to almost Banks, 
every agricultural district in England has contributed largely 
to the convenience of farming-operations, whilst the banks 
themselves have, undoubtedly, profited very considerably by 
the moderate and safe advances which they are enabled to make 
to their farmer customers. 

Value of Land and Interest therem . — ^The value of purely agii- valae ofiaiid 
cultural land, as an investment, varies in a most remarkable and interest 
degree, and appears to depend not so much upon the amount of 
interest obtainable from the investment as from an inherent 
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taste in some localities for its possession merely as land, which 
appears to be wanting, or at all events very faintly present, in 
other cases. At the present time the net income from land 
applicable only to farming-purposes, varies from 2 up to 4^ per 
cent. The causes operating to produce this wide divergence ^ in 
value are usually the presence or absence of wealthy individuals 
seeking to accumulate large estates for residential or domain 
purposes. Some localities are specially accepted by land-buyers, 
whilst estates in other districts can only be sold upon terms 
equivalent to those which first-class Railway Debentures or 
Mortgages afford to purchasers, viz. from to 4 per cent. 
Doubtless there is an ever-accruing increment in the capital 
value of land by the daily accumulation of wealth, and its 
theoretical tendency is to increase the number of years' purchase 
of net income upon which freehold or capital value is arrived 
at, or, on the other hand, to reduce the net percentage as an 
investment. An impression prevails among many thoughtful 
minds, that fixture legislation under a possibly more democratic 
representation may be influenced by the idea, whether well or 
ilj i^Rl^nded, that land does not bear its proportion of taxation ; * 
and that, as it lies readily open to tbe tax-gatherer, so it is more 
likely than personal property to be affected in this direction. 

E^t, The rent of land is that surplus of money which on 

an average of years, may be esspected to remain after paying 
the fixed and fluctuating charges, such as tithe-rent charge, rates, 
and taxes, the cost of labour, seeds, manure, replacement of live 
and dead stock, tradesmen’s bills, interest on capital invested, 
and such remuneration for his services as a farmer may think 
^haisdf entitled to, or be content to receive. Looking ajt the 
elasticity of the greater proportion of the payments by a farmor^ 

^ and the varying capacity of men to administer and: supervise, 
the dianging combinations occurring in farming, the sanguine 
expectations of one tenant, and the doubts of smother, it is 
obvious that wide divergences anaj exist in the disposition to 
pay more or less rent, and in the capacity to produce, after 
satisfying the requirements enumerate above, what may be 
accepted as alEi average amount available for rent. Such agree- 
ment is, however, arrived at ; ayod, bs a rule, the rent of land over 
a ^nay bc^ accepted as b^ng almost uniform, except so 

far as tjbe natursd qu^ity of the land to ;peM more or less 
l^f^ixoe is concemed^^ In England the tithe^rent char^,. parcH 
chial rates and taxes tecepi land-tax and landlords prop^y-f 
usually paid, iB^ addition ^ by ^ 

, ''is scarcely martial, a% if paid by dm 

to .the tenant ami 

' ' . """'"51^1# ' ^!^ ’: ^ : ““"V M ^ ry| -' ^ 
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proportionablj increased. In adjusting the question of rent, 
the acceptance bj the tenant of the liability, more or less quali- 
fied, to repair, or exemption therefrom, obviously governs the 
amount to be paid. Such amount is further influenced by the 
reservation of game or other kindred rights by the landlord, and 
generally by the character of the covenants under which the 
land is to be managed. Rent is generally contracted to he 
paid half-yearly, but occasionally quarterly, though rarely col- 
lected more than twice a year. It is becoming usual to make the 
rent due in the last quarter before the expiration of the tenancy, 
payable in advance if demanded. The amount of rent varies 
from 20Z. per acre on the best hop-lands and fruit-farms down to 
2s. 6d. per acre on the thin sandy heaths of Dorsetshire and the 
Eastern Counties. No precise formula can be adopted in fixing 
its amount, nor has any scheme, under which the landlord receives 
a proportion of the value of farm-produce, in lieu of a fixed 
money-rent, ever yet worked permanently and satisfactorily. 

The ordinary tenant seems to prefer to take his chance of bad 
ymrs as well as good ones, of low prices as well as high prices, 
whilst to the landowner it is obviously all-important to know 
as nearly as may he the actual average income which is likely 
to accrue to him from his property. 

Companies for Imprmement of Land ^ — ^Reference has been Companies for 
made above to the Companies incorporated by Act of Parlia- ^mprovemeat 
ment for advancing money for the purposes of agricultural ® 
improvements. Their short history is as follows : — In the year 
1847 the Government obtained a vote for the application of 
4,000, OOOZ. for drainage purposes in the United Kingdmn, » to 
be repaid by annual instalments in twenty-one years, on the 
basis of 3 per cent, simple interest. This amount was almost 
immediately absorbed by various landowners, and, under private 
enterprise, the following Compani^^ were established by Act of 
Parliament for carrying out improvements of a more varied and 
extensive character, viz. : “ The Geneml Land Drainage Com- 
pany,” The Lands Improvement Company,” “ The Land, Loan, 
and Enfranchisement Company and The General Act.” 

A land-owner desirous of charging the inheritance of his Their pro- 
estate with the cost of any of the improvements enumerated in cedure. 
the Schedule B, annexed (p, 178), applies to one of the Companies 
for an advance to enable him to carry out the necessary work. 

This application is submitted by the Company to the Inclosure 
Commissioners for England and Wales, accompanied in the case 
of buildings with plans and specifications. These, after exami- 
nation at the Inciosure Office, are referred by the Commissioners 
to an inspector, who visits the site of the proposed works, and 
reports to them upon the scheme, and how far the intended outlay 
will be beneficial to the estate, and the probable increase of rental 
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Action of En- wHch will arise from sncli outlay. The Commissioners being 
closure Com- satisfied Upon these points, issue a sanctioning order provisionally 
missioners. charging the estate with the cost of the work. The improvements 
can then be proceeded with, the Commissioners requiring to be 
informed by the landowner or the Company when any of the 
buildings are in skeleton, f.e., before the timber-work and roof are 
enclosed in order that tbeir inspector may see them in that state, 
if necessary. This rule, however, is relaxed under certain con- 
ditions, Upon the Commissioners being apprised that the works 
are finished, the inspector again visits, and reports whether they 
have been properly carried out in accordance with the plans 
and specifications, and if the work generally has been executed in 
a satisfactory manner. In that event the Commissioners certify 
the execution to the Company, and the amount expended is paid 
over to the landowner, and an absolute or final order of charge 
is executed by the Commissioners. This order may include all 
expenses incident to the transaction, which are generally calcu- 
lated to amount to about 7 or 7^ per cent., including the Com- 
pany’s commission of 5 per cent, for the use of their Act, and for 
. carrying through the arrangements with the Inclosure Compis- 
sioners. The Company undertakes to carry through these details 
Eepajment of the Commissioners, and to provide the necessary capital 

loans by land- sum expended on the works and in expenses, in return for an 
owners. aimuity or charge for 25 or 31 years. The present terms are 
from 6^. 10^. 8d. to 61. 145. Id. per cent, for 25 years, and from 
5/- 165. 8d. to GL Is. Id. per cent, per annum for 31 years, based 
on a scale of simple interest, varying from 4J to per cent., 
the balance being a sinking-fund sufficient to replace the prin- 
cipal sum, if re-invested half-yearly at the same rate of simple 
interest, in 25 or 31 years. 

The operations of the Companies are conducted upon purely 
commercial principles, and their rates for loans depend upon the 
market value of money. The total amount which has been 
expended under tbe supervision of the Inclosure Commissioners 
is 11,527,865?. O 5 . 8d. up to 1876. 

No special legislation during the present century has been pro- 
ductive of more benefit to tbe public and individuals than these 
Acts. Through this channel the above large amount of money has 
been devoted to improvements which, as a rule, could not other- 
wise have been undertaken, and has produced a return in value 
of produce greatly in excess of the actual percentage charged by 
the Companies, whilst the freeholds at the expiration of the term 
will enjoy the full benefit of the improvements, unencumbered 
by any charge. The Inclosure Commissioners, as guardians of 
fee freehold, have shown a wise and prudent jet liberal dis- 
en^on in the exercise of tbe important and valuable power 
entrusted to them. 


Benefit to tbe 
pnblic. 




Farm Capital, 




Schedule A, above beeebbed to (p. 167). 

Tmanf& Mlowancefor ImprovmimU. 

For tlie encouragement of good farming, tlie landlord agrees to allow the 
tenant for improvements made and for unexhausted artificial manures and 
feeding-stuffs purchased by him, and used on the farm during tbe*last two 
years of the term as follows (provided that the quantity so us^ shall not be 
in excess of the average quantity used during the last four years), the amount 
of such allowances to be determined by valuation, viz, — 

1. For chalking with the written consent of the landlord, if done within 

the last two years of the tenancy, the whole cost. If done the pre- 
vious year, six-eighths of the cost ; and so on, ^minishing the allow- 
ance by one-eighth for each year which shall have elapsed since such 
chalking. 

2. For liming, where no crop has been taken, the whole cost (excepting 

haulage; ; and where one crop only has been taken, half the cost 
(excepting haulage). 

3. For bones, used upon grass-land with the written consent of the land- 

lord, if used within the last year of the tenancy, and where the crop 
has not been mown, the whole cost (excepting haulage) ; if used in 
the previous year, seven-eighths of the same cost ; and so on, dimin- 
ishing the allowance hy one-eighth for each year which shall have 
elapsed since the boning ; but the same cost in no case to exceed 4Z. 
per acre. 

4. For purchased artifieial manures of good and genuine quality, if used 

during the last two years of the tenancy on lands from which no 
com, pulse, <h* other seed, hay, potato, or other exhausting crop, has 
been taken, one-balf of the cost, such cc®t not exceeding per acfie 
for one yearis dressing, or 3L per acre for lands so manured in two 
successive years ; for such as may be used in the last year oi the 
tenancy, and where the rocfts m green crops shall be left on such 
lands unfed, the whole of such year’s dressing to be allowed. 

6. For feeding-cakes (except such as may be consumed hy horses and 
working-oxen), one-third of the cost-price of so much ikm&oi m 
shall have h^n used on the farm during the year of the 
tenancy, and up to the 25th day of March following the expimlion 
of the same; and one-sixth of the cost-price of so much as shall 
be used on the farm in the previous year. 

Proper proof and evidence of use and application, and proper bills and vouchers 
^wing the description and cost of ail manures and fe^ing-cakes claims to 
be allow©! for under this clause, to be produced ; and the total of such allow- 
ance to be subject to a deduction of the market-value of all straw, hay, roots, 
green crops, and manures removed off the farm during the last two years of 
the tmaancy. 

Allowance for Samfmn-vocdSf Tillages^ &c. 

The landlord to pay the tenant for all sainfoin-roots under four years’ 
growth, and for all tillages and usual half-tillages, and other jireparations done 
for the benefit of the incoming tenant, during the last two years of the 
tenancy (where no corn-crop has been taken) at their value to file incoming 
tenant. 

Temporary to uMowedf&r or removed. 

The landlord to allow Uie tenant the value to the incoming tenant of 
all or any temporary ^eds and buildings erected by him on the farm, or to 
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permit him to remove the same at the expiration of the tenancy, provided he 
gives notice in writing to the landlord, two months before the expiration of the 
tenancy, of what buildings he claims. In the event of removal, the tenant 
to make good all damage to ground and premises caused by such erection 
or removal. 


SCHEDUIiE ABOVE BEFEKEED TO (p. ITS). 

The improvements (Schedule B) are as follows : 

1. The drainage of land, and the straightening, widening, deepening, or 
otherwise improving the drains, streams, and watercourses of any land. 

2. The irrigation and warping of land. 

3. The embanking of land from the sea or tidal waters, or from lakes, rivers, 
or streams, in a permanent manner. 

4. The enclosing of land. 

6. The reclamation of land and its chalking. 

6. The making of permanent farm-roads and permanent tramways, and 
railways for agricutoral or farming purposes. 

7. The clearing of land. 

8. The erection of labourers* cottages, farm-houses, and other buildings 
required for faxm. purposes, and the improvement of and addition to labourers’ 
cottages, farm-houses, and other buildings for farm purposes already erected, 
so far as such improvements or additions be of a permanent nature. 

9. Planting for shelter or for periodi<^l cuttings, which will increase the per- 
manent Value of the land. 

10. The constructing or erecting of any engine-houses, water-wheels, saw 
and othesx mills, kilns, shafts, wells, tanks, reservoirs, dams, leads, pipes, con- 
duits, watercourses, bridges, weirs, sluices, flood-gates, or hatches, which wUl 
Increase the value of any land for farming or agricultural purposes. 

11. The erecting of any engines or machinery of a permanent nature, so as 
the same be ereotfi in connection with and in the effecting of any works of 
or improvements in drainage or irrigatmn hereby authorised. 

12. The construction or improvement of jetties or landing-places on the sea 
coast or on the banks of navigable rivers or lakes, for the trai^port of cattle 
sheep, and other agricultural stock and produce ; and of lime, manure, and 
other articles and thin^ for agriculturai and farming purposes ; provided that 
the Commissioners shall be satisfled that such works wiE add to the perma- 
nent value of the adjoining lands to an extent proportioned to the expenses 
thereof. 

13. For the contribution due from any landowner towards any public or 
general works of drainage or othe* improvements, the cost whereof shall, 
by Act of Parliament or Eoyal Charter, or Commission, be directed or 
authorised to be asse^ed or charged upon the inheritance of the lands im- 
proved,” 

14. For the purpose of effecting any improvement under this or the recited 
Acts, it shall he lawful to get ana work freefone, limestone, clay, sand, and 
any other mineral or substance out of the land to he improved or charged ; 
and to make tramrmds and other ways, and to bum and make bricks, tOes, 
and other thin^ to be used in effecting such improvements ,** and also ** for 
the aame purpose, to cut down and use any timber or trees not planted or 
serving for belter or ornament.” 

Together with ample powers for making roads and drains over and thitmgh 
adjoining lands, and carrying out all other necessary works in connection with 
: to give effect to such improvements, 

’ -V . . ' - ' ■ ^ ' ' ' , . 
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CHAPTEE I. 

Physical axd Statistical. 

Agricultural England — from the warm hop and fruit grounds lEtroduction 
of Kent and the dry chalk Downs of Sussex to the bleak 
northern Cheviots and the stormy fells of Cumberland ; from 
the rich wheat and root lands of East Yorkshire to the moors of 
the West Riding and the mosses of Lancashire ; from the fat 
marsh lands and high-cultured wold and heath farms of Lincoln- 
shire to the mountain ranges of Carnarvon ; from the arid barley 
lands of East Anglia and the corn-growing clays of Essex to 
the moist uplands and lofty sheep walks of South Wales; from 
the hay meadows of Middlesex and the sands of Surrey to 
the sheep-clad hills of Dorset, the rank pastures of Somerset, 
and the corn and dairy farms, mild garden grounds, apple- 
orchards, and granite wilds of Devon and Cornwall — who 
shall adequately portray its arable and pastoral husbandry 
in the pages of a brief memoir ? All that any writer can Outline of 
hope to accomplish is inadequately to picture English farms subjects 
and homesteads of hill and vale — whether occupations held by 
capital or wrought by the labour of small cultivators, under the 
dry climate of the east, the humid atmosphere of the west, the 
chill north, or the more genial south — to describe very briefly 
the Taried systems of cultivation upon loams and sands and clays ; 
the adaptation of crops and management to different soils and 
climates, and to the demand of great cities for special products ; 
diversities of practice in tillage, manuring, harv^esting, food- 
preparing, as conducted by the most eminent managers ; and 
the breeding, rearing, and fattening of live-stock upon the richly 
cultivated plains, in the mid-regions between the lowlands and 
uplands, and on the unsheltered heights of moorland and moun- 
tain. He may relate only in short sketches how arable and 
pasture are reclaimed from barren wilds, water-laden bogs, and 
tidal estuaries ; how steam-power and mechanical inventions 
have remodelled old methods of husbandrv ; how manufactured 
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manures and feeding-stufFs are employed to enhance the yield of 
grain and augment the production of meat, milk, butter, cheese, 
and wool ; how public spirit and emulation in the national, 
county, and local exhibitions have promoted the improvement of 
every breed of cattle, horses, sheep, and swine. And he may 
treat still more concisely of prices and of the methods of com- 
mercial transactions by which the farmers’ raw materials, motive- 
powers, tools, and plant, are purchased, and by which the pro- 
ducts of his land and premises are disposed of and distributed 
to consumers. 

Climato. The diversified and fickle climate of England and Wales may 

be described in brief by reference to Tables of temperature, rain- 
fall, atmospheric moisture, and prevailing winds. 

Temperatijre. It will be observed that the range of the thermometer is much 
shorter in the western than in the eastern districts ; the difference 
between the January and the July temperature being, for instance, 
only 18'3 degrees at Truro, in Cornwall, while it is 29*6 degrees 
at Cobham, in Kent ; and, again, only 21*1 degrees at Lancaster, 
while it is 30*1 at York, The differences between day and night 
temperatures are quite as marked. 


Mrak, MAxnom, and MmiMUM Temperatubes in Degrees Fahrenlieit. 



Thus, while the mean temperatures of two counties, such as 
Cornwall and Middlesex, vary only 1-2 degrees in summer, there 
are 7 degrees difference between their mean daily ranges ; for 
at sunrise, in summer, the air in Cornwall is 2J degrees warmer 
than it is in Middlesex, but the extreme heat of the day in Corn- 
wall falls degrees short of that in Middlesex. 

As a general rule, the annual temperature of England decreases 
Otoe degree for every 111 miles from south to north, and one 
for every 66 miles from west to east, while the mean 
of the middle of England is from 2 to 4 degrees 
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colder than that of the east. Altitude exerts a considerable in- 
fluence upon temperature ; and though considerable variations 
occur, it maj be stated in general that there is a diminution of 
one degree of heat for about 300 feet perpendicular elevation. 

Westerly gales, often saturated with moisture from the Atlantic, Baiaral!. 
pour down upon the western parts of the kingdom much more 
rain than falls on the eastern side. In the west, a greater quan- 
tity also falls in autumn and winter than in summer, while in 
the east this is reversed. The minimum average annual rainfall 
on the western side of England is about 32 inches in the lower 
districts, and the maximum 146 inches on the mountains. And 
there are vret days in a year amounting to a minimum of 135 
for the lower grounds, and a maximum of 250 on the hills. On 
the eastern side of England, the minimum annual rainfall is 
about 20 inches, and the maximum 33 inches ; the number of 
wet days in a year being about 115 in the driest up to 185 in the 
wettest localities. (See Table, page 11.) 

The hygrometric condition of the atmosphere in the "western Atmospheric 
and eastern parts of England does not vary so much as might be moisture, 
expected. Thus the evaporation from a sheet of water amounts 
to 21*5 inches in a year on the western side, and 26*7 inches on 
the eastern side of the kingdom. The quantity ranges from 0*4 
inch in December, and a like amount in January, up to 4*2 
inches in June — the evaporation in each month being somewhat 
greater in the eastern than in the western counties. The dew- 
point in January is in the north-west 31 degrees, in the south- 
west 40 degrees, in the north-east 30 degrees, and in the north- 
north-east 31 degrees. In August it is 52 degrees in the north- 
west, 58 degrees in the south-west, 51 degrees in the north-east, 
and 56 degrees in the south-east. 

The prevailing winds blowing over England for two-thirds of VvmWmg 
the year, are from points varying between south and north-west, 
as appears from the following Table : — 

Gexebaii Dieectiox of the Wnsn. 


place. 

! 

X, i s. 

! 

E. 

W. 

S-W. 

i 1 

! N.w. ; S.E. 

i 

X.E. 

Kmnlaer 

of 

Observations. 

lancaster (bancashire) 

30 j 51 

17 

47 

92 

; 26 1 35 

67 

365 

London .. .. 

16 , 18 

26 

; 53 

; 112 

50 I 32 

■ 58 

365 

Truro (Cornwall) 

63 67 

DO 

123 

173 : 162 114 

: 82 ' 

880 


Summing up the general characteristics of the climate, it may Mr, j. Bailey 
be stated in the words of Mr. J. Bailey Denton, that the western m th^ 
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Englisli cli- side of England is much wetter than the eastern side ; that the 
mate. western side is more constantly humid than that on 

the eastern ; that cold increases in England with every degree of 
north latitude, and that commonly, though not invariably, the 
differences in the extremes of heat and cold are greater as the east 
is approached ; that the high grounds of the western and northern 
parts of England are more exposed to prevalent winds than the 
eastern and southern parts ; and that the hygrometric state of the 
atmosphere on the eastern side being nearly at all times such as 
to absorb a great quantity of moisture, the evaporation is more 
active than on the western side of England, — from a sheet of 
water it actually exceeds the rainfall. 

Hydrogi-apliy. The principal watersheds and main outfalls for the drainage 
of England and Wales require a few words of description. 

The directions of the hill and mountain chains influence both 
the lines of the rivers and the quantity and force of the water dis- 
charged. The Cumbrian, Welsh, and other western mountains, 
occasion a fall of rain in the western counties some 50 per cent, 
greater than in the midland and eastern districts. Some im- 
pervious rocks shed off the rains and melting snows in torrents ; 
while fissured strata, cleaved slate, and absorbent chalk or sand- 
stone, imbibe a large portion of the downfall, much of it to be 
thrown out again upon porous declivities, or clay plains, or deep- 
lying valleys. The great surplus of water, not lost by evapora- 
tion, which escapes from the western or central watershed, runs 
towards the sea in a generally eastern direction ; for the largest 
English rivers, except the Severn, empty themselves upon the low 
east coast. The principal points of discharge are the estuaries 
of the Humber, the Wash, the Thames and the Severn ; their 
respective drainage areas being very large. Then the Yorkshire 
Ouse, the Trent and other Humber rivers radiate into Westmore- 
land, Staffordshire, Warwickshire, Leicestershire, including all 
Derbyshire and Nottinghamshire; the sluggish Wash rivers, 
the Ouse, Nene, Welland, with minor streams, embrace in their 
system of flat valleys parts of Lincolnshire, Rutland, Leicester- 
shire, Northamptonshire, Bedfordshire, Buckinghamshirej Hun- 
tingdonshire, Cambridgeshire, Suffolk, and Norfolk ; the Thames 
and its feeders extend inland into Buckinghamshire, Oxford- 
shire, Gloucestershire, Wiltshire, Berkshire, Hampshire, besides 
Surrey, Middlesex, Kent and Essex; and the Severn stretches 
back through the counties of Gloucester, Worcester and Salop, 
into Warwickshire, Staffordshire, and Montgomeryshire ; while 
the Wye and other tributaries ramify through the counties of Mon- 
? mouth, Hereford, Radnor, and Brecknock. In addition to these 
arteries of the central counties, there are innumerable streams 
the Lake district, the Welsh highlands, and the southern, 
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eastern, and northern provinces, aggregating into considerable 
estuaries round the coast line — such as the Eden, Lune, Kibble, 
Mersey, Dee, Conway, Towy, TafF, Usk, Avon, Parrett, Taw, 
Tamar, Dart, Exe, Test, Arun, Rother, Stour, Medway, Crouch, 
Blackwater, Colne, Orwell, Yar, Tees, Wear, Tyne and Tweed. 
Now, although outfall improvements yet remain to be effected, 
the principal outlets may be considered able to evacuate any 
amount of water likely to flow to them, because in most instances 
the drainage exigencies of the alluvial deltas, added to the 
demands of deep-water navigation, have caused them to be opened, 
embanked, and watchfully preserved. Thus, the great works 
which have procured an unimpeded outflow for the Ouse, Nene, 
Welland and Witham rivers, through the muddy shoals of the 
Wash, are justly celebrated as triumphs of engineering. Similar 
improvements of the Trent, Yorkshire Ouse, and associated 
streams, have facilitated the confluence of their waters with the 
Humber. In East Norfolk, not only the mouths of the streams 
have been guarded, but the very existence of the seaport of Y ar- 
mouth has been secured by artificial ramparts of sand and beach. 
Below Chester the river Dee has been straightened, and a large 
tract of its white sands reclaimed. In Somersetshire the fiat land 
has been embanked from the sea, and the mouth of the Parret 
and its connected rivers confined from spreading into shallow 
water; while several harbours and estuaries along the south 
coast have skilfully contended with the waves and shifting 
shingle of the Channel. It is not so much the river mouths or 
the inland courses which are defective as drains for conveying 
away the surplus water from land. The main streams, branches, 
becks, and brooks have neither been left to follow their natural 
levels, nor have their currents been directed by art ; but they have 
been dammed into reservoirs, intercept'ed for canals, held back as 
feeders for deep-water navigation, or lifted to gain a water- 
power for myriads of mills, especially in the northern, western, 
and central counties. Hence, in most of the low-lying districts 
of England, the broad meadows, coarse pasture, and wet arable 
lands fringing the rivers, are permanently damaged by the pre- 
vention of good husbandry and periodically visited with grievous 
losses and inundation; while frequent disasters, with great 
destruction of property and even of human life, fall upon upland 
valleys. Over vast ' breadths of the country, too, where main 
drainage is not under systematic supervision as a first necessity 
for agriculture, water-courses are commonly found wandei'ing in 
irregular chanhels, impeded in their flow, and too often choked 
with a semi-aquatic, semi-sylvan growth of vegetation. Improve- 
ments in the arterial drainage of England have been prevalent 
of late years, but, in spite of legislation on this subject, the 
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absence of systematic supervision of the discharge of flood 
waters, the regulation of irrigation works, and the storage of 
water for the supply of villages and small towns, is one of the 
blots on English local government. The extension of subsoil 
drainage, too, though only a minor proportion of the drainable 
land has been effectively relieved of wetness and rendered a 
more porous and friable matrix for the rooting of plants, has 
intensified the evil of insufficient main arteries, by pouring 
into them a larger proportion of water and in quicker time than 
formerly. 

Unique among all the kingdoms of the world is England 
in respect of its geological structure, comprising in its com- 
paratively small area portions of nearly all the great strata 
— ^primary, secondary, tertiary, and quaternary, which are to 
be found over the whole globe. Hence the wondrous diversity 
of soils, the sudden transitions from light to heavy land, or 
the intermingling of breadths of clay, sand, and limestone upon 
the area of a single farm, sometimes of a single field. Looking 
at a geological map of England and Wales, one might think 
it convenient for description of the husbandry to treat as 
distinct districts the principal formations which, in coloured 
strips, are seen ranging generally from south-west to north- 
east ; the older rocks most westward, and the series super- 
posed upon each other in succession until the most recent beds 
appear in the east. One might treat in one division the granite, 
trap, slates, shales, and schists of West Cornwall, Devon, South 
and North "Wales, the Lake region, and Northumberland ; in 
another, the Silurian soils of Herefordshire, Carmarthen, Rad- 
nor, and Shropshire; in another, the marls and rich loams 
of the Old Red Sandstone of Herefordshire, Monmouth, and 
Brecon ; in another, the mountain limestones and grits of 
Somerset, Derbyshire, West Yorkshire, Cumberland and West- 
moreland ; in another, the coal-fields of Gloucestershire and 
Glamorgan, of Shropshire and Flint, of Cheshire, Stafford- 
shire, Derbyshire, and Leicestershire, of Lancashire, the West 
Riding, Cumberland, Durham and Northumberland ; in another, 
the loams and marls of the New Red Sandstone, the most exten- 
sive geological formation in England, stretching from Torbay 
in Devonshire, through Somerset, Gloucestershire, Worcester- 
shire, Warwick, Nottingham, York, to th6 mouth of the Tees 
in Durham, and from Warwickshire, through Staffordshire and 
Cheshire to Lancashire ; in another, the lias clays, running in a 
narrow belt through the whole country from the Dorset coast to 
Y^kshire ; in another, the oolite and brash lands, also occupying 
irregular strip of country from Dorset to Yorkshire; in 
auMteit', the Oxford and Kimmeridge clays ; in another, the 



Practical Agriculture^ 459 = 

Hastings sand and the Wealden claj of Kent, Sussex and 
Surrey ; in another, the belts of greensand and gault soils in 
Somerset, Wilts, Berks, Bucks, Bedfordshire, Cambridgeshire, 
and Kent ; in another, the chalk soils in Kent, Sussex, Surrey, 

Wilts, Hants, Berks, Oxfordshire, Bucks, Herts, Cambridgeshire,. 

Suffolk, Norfolk, and Lincolnshire to the Yorkshire cliffs ; in 
another, the plastic and London clays of the Isle of Wight, Kent, 

Essex, Surrey and Middlesex, and the crag and Bagshot sands 
of the Isle of Wight, Surrey, Essex, Suffolk, and Norfolk; in 
another, the clays, loams, and gravels of the drift distributed 
over all parts of the kingdom ; in another, the scattered deposits 
of peat, whether mountain bogs, or fen levels ; and in another, 
the marsh-lands and valleys of marine or river-side alluvium. 

But the very multiplication of varieties of different soils Distribution oi 
derived from disintegration of the underlying rocks and the extent 
to which the regular strata have been overspread by accumula- 
tions of drift, forbids such lines of demarcation being drawn 
between the different systems of farming. And the geology of 
England is referred to here only for the purpose of indicating 
the general distribution of the chief groups of clayey, calcareous, 
and siliceous soils. Clays will be dealt with in a separate sec- 
tion. Calcareous soils, of a compact, adhesive, tenacious charac- 
ter, are found on the chalk-marl, oolite, and drift formations ; 
calcareous gravelly soils occur upon the drift covering the 
Oxford and blue lias clays ; calcareous soils also prevail on the 
uppen and lower chalk, and the shelly and great oolite forma- 
tions ; and calcareous soils of a porous, friable description 
prevail on the coral-rag, lower oolite, magnesian limestone, 
and carboniferous limestone. Light, sandy, and gravelly soils 
rest upon the plastic clay, iron-sand, and Hastings sand, the 
sand of the coal formation, and on the millstone grit and old 
red sandstone; flinty gravels are found on the drift covering 
the plastic clay and the weald clay ; clayey and sandy gravels 
are upon the drift-beds of the new red sandstone and coal 
formations, and upon the Silurian and clay-slate formations; 
calcareous and ferruginous sands are upon the new red sand- 
stone, and the trap or basaltic rocks ; and sandy loams form 
the surface of the greensand beds, and most of the marine and 
lacustrine alluvium. 

This land of a tesselated subdivision and arrangement of Agi-iculturai 
soils may be best treated of county by county, with regard to statistics, 
some features of its husbandry, while the characteristic crops 
and breeds of animals demand sub-sections for themselves. For 
the purpose of presenting at one view some of the principal 
points in the distribution of uncultivated area, of pasture, of 
green crops, of corn-crops, of the areas and yields of wheat in 
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] particular, and of the relative densitj of the head of live-stock 

j Diagram-map. in the different provinces, I have designed the Diagram-map 
which accompanies this division of the Memoir (see Frontispiece^ 
Writing on agricultural statistics in the Royal Agricultural 
Society’s ‘Journal’ in the year 1856, Mr. C. Wren Hoskyns intro- 
i duced the novelty of a statistical map of England, representing, 

by stripes of differing character running across a square, the pro- 
portional areas under the several descriptions of crop ; observing 
that the reader who looked in the diagram for rivers and moun- 
tains, cities and sea-ports, bays and promontories, and other 
usual accessories of a map, would turn away with a smile 
from such hydrography, in which parishes, hundreds, and even 
; county-boundaries, were ignored. The device was excellent, 

expressing as it did to the eye, through the medium of geo- 
i metrical form, an idea of the comparative magnitude of areas 

j which had been previously stated in numbers of acres. But it 

I contained no intimation as to geographical distribution of the 

I several proportions of surface under each kind of produce ; and 

I the present Diagram-map has therefore been constructed so as 

; to present at a glance the general configuration of England and 

; Wales, the relative situation and size of each county, and an 

epitome of its principal agricultural statistics exhibited upon 
each. The sc^e upon which it is drawn is about one square 
inch to every million acres. 

I will here enumerate some of the chief facts to be drawn 
from tbis statistical picture. 

Acreage of The total area of land of all descriptions and of water in 
wiles England and Wales is, according to the Agricultural Returns, 

37,319,221 acres ; and of this, the area under all kinds of crops, 
bare fallow, and pasture, in 1877, was 27,043,192 acres; the 
area of orchards, market-gardens, nursery-grounds, or of arable 
or grass-land used also for fruit-trees, was 206,952 acres; 
and the area under woods, coppices, and plantations, was 
1,452,588 acres; leaving 8,616,489 acres, or nearly one-fourth 
of the entire surface, as uncultivated land, roads, railways, rivers, 

. lakes, estuaries, foreshores, towns, collieries, quarries, works, 

! gardens, and occupations under one-fourth of an acre. 

I Distnbiition of Looking at the Diagram-map, it will be seen that the 
1 counties having the largest proportions of uncultivated area 

; ^ within their boundaries are — Northumberland, Cumberland, 

Westmoreland, Durham, the North Riding of Yorkshire, Lanca- 
shire^ North Wales, South Wales, Middlesex, Surrey, and Corn- 
wdlL In these counties the cultivated area is from about 55 up 
I# more than 60 per cent. Counties having two-thirds up to 
of their area under cultivation are the West Riding 
^ Derbyshire, Kent, Sussex, Hampshire, 
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and Devonshire. In the remaining counties more than three- 
fourths of the total area is under crops and grass. But it 
should be remarked that the uncultivated area in some counties, 
as, for example, Lincolnshire, cannot really be so large as the 
statistics would indicate ; considerable errors having probably 
arisen from including extensive foreshores, and even so-called 
but actually cultivated “ marshes,” as “ water.” Permanent Distribution of 
pasture occupies more than half the cultivated surface in North- pasture, 
umberiand, Cumberland, Westmoreland, Lancashire, the West 
Riding of Yorkshire, Cheshire, Derbyshire, Shropshire, Stafford- 
shire, Leicestershire, North Wales, South Wales, Herefordshire, 
Monmouthshire, Middlesex, and Somersetshire. It is one-fourth 
up to one-half in Durham, the North Riding of Yorkshire, 
the East Riding of Yorkshire, Lincolnshire, Nottinghamshire, 

Rutland, Huntingdonshire, Bedfordshire, Hertfordshire, North- 
amptonshire,. Buckinghamshire, Berkshire, Oxfordshire, Wor- 
cestershire, Gloucestershire, Kent, Surrey, Sussex, Wiltshire, 

Dorsetshire, Devonshire, and Cornwall. The permanent grass 
forms less than one-fourth of the cultivated area in Norfolk, 

Suffolk, Essex, Cambridgeshire, and Hampshire. Of the arable 
land, the major portion is in root and green crops, and in 
grasses under rotation, in Cumberland, Westmoreland, Lanca- 
shire, Cheshire, North Wales, Cornwall, Devonshire, and 
Hampshire. These crops occupy 40 to 50 per cent, of the 
arable land in Northumberland, Durham, the North Riding of 
Yorkshire, the East Riding of Yorkshire, Lincolnshire, Norfolk, 
Nottinghamshire, Derbyshire, Staffordshire, Shropshire, Here- 
fordshire, South Wales, Monmouthshire, Gloucestershire, Berk- 
shire, Middlesex, Surrey, Sussex, Wiltshire, Dorsetshire, and 
Somersetshire. In the remaining counties green and grass- 
crops in rotation occupy below 40 per cent, of the arable land. 

Of the land under corn, no county has quite half in wheat ; Distribution of 
the greatest proportion in any county under wheat being in wheat areas. 
Shropshire, Herefordshire, Worcestershire, Gloucestershire, War- 
wickshire, Bedfordshire, Huntingdonshire, Cambridgeshire, Lin- 
colnshire, Essex, Sussex, Wiltshire, Somersetshire, and Devon- 
shire. Next in order for large area of wheat in proportion to the 
total arable crops, are the East Riding of Yorkshire, Nottingham- 
shire, Derbyshire, Staffordshire, Northamptonshire, Bucking- 
hamshire, Herefordshire, Norfolk, Kent, Surrey, Berkshire, and 
Hampshire. 

It will be seen by the black patches on the Diagram-map 
that the wheat-crop prevails most on the eastern side of England, 
and in the midland and southern counties. The area of 
wheat in England and Wales in 1875 was 3,240,344 acres; 
in 1876 it fell to 2,916,765 acres; and in 1877 it was 
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3,087,355 acres. But for the nine years, 1866 to 1875, the 
extent did not vary quite 5 per cent, from the average of 
about 3J million acres. As indicated by the green spots, shaded 
in four different manners to represent four different rates of 
produce, the average yield of wheat per acre is greatest in the 
East Riding of Yorkshire, Lancashire, Lincolnshire, Hunting- 
donshire, Northamptonshire, Cambridgeshire, and Kent ; in all 
these counties exceeding 32 bushels, and in Kent reaching the 
maximum of 83| bushels. It is under 32, but up to 30 bushels 
in the West Riding of Yorkshire, Nottinghamshire, Leicester- 
shire, Rutland, Norfolk, Bedfordshire, Middlesex, Worcester- 
shire, Warwickshire, OxJfordshire, Berkshire, and Sussex, The 
average yield is 28 and under 30 bushels in Cumberland, West- 
moreland, the North Riding of Yorkshire, Derbyshire, Stafford- 
shire, Suffolk, Hertfordshire, Buckinghamshire, Gloucestershire, 
Monmouthshire, Somersetshire, Wiltshire, Dorsetshire, Hamp- 
shire, and Surrey ; and in Northumberland, Durham, Shropshire, 
North Wales, South Wales, Herefordshire, Devonshire, and 
Cornwall, it is below 28 bushels per acre. 

While the total area under wheat in any year has, until lately, 
scarcely varied 5 per cent, from the average, and the Returns of 
the Board of Trade, indeed, may not be accurate within much 
less than that — so that the difference between the greatest and 
smallest area given may reach as much as 9 or 10 per cent. — 
the most prolific total yield may be one-third more than the 
worst. That Is, from inquiries made (which are referred to 
in the chapter on Prices ’ j, a harvest may give only 25, or it 
may give up to 34 bushels per acre as an average for England 
and Wales ; and a further difference may be superadded b j the 
difference in quality ; as in a year of fine quiity the average 
weight per bushel may be 62 lbs., and in a season of inferior 
quality only 60 lbs., making a difference of about 3 per cent, in 
the total weight of wheat grown. The standard average weight 
of English wheat per bushel may be taken at 61 lbs. In the 
Trade and Navigation Tables hundredweights are reduced into 
imperial quarters, on the assumption that foreign and colonial 
wheat imported averages a little under 61 lbs. per bushel. 

The yield of our home crop has been estimated from an elabo- 
rate collection of the opinions of growers given for their several 
districts. In the year 1856 Mr. James Caird put the general 
average of England and Wales at 26J bushels. In 1868, the 
same authority raised his estimate to 28 bushels, which is also 
Mr. M‘CullochV estimate in 1853. Messrs. Lawes and Gilbert, 
in 1868, in a Pa|^r in the Royal Agricultural Society’s 
‘ Journal,’ quoted estimates of various authorities ranging from 
2® up to 32 bushels, remarking that, ‘‘perhaps the most gene- 
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rally assumed average is 30 busliels.*’ According to tbe 
Rothamsted computation, the average of England and Wales, 
extending »over a period of sixteen years — 1852 to 1867 — is 
28f bushels for England and Wales, 27J bushels for Scot- « 

land ; or for Great Britain 28|- bushels ; while for Ireland it is 
231- bushels, and for the United Kingdom 28:| bushels. In 
1851 the ^Mark Lane Express’ collected the opinions of five 
hundred correspondents in England for the ten years— 1852 to 
1861 — ^in which the yields of the several counties range from 
22^ up to 34;J bushels, making a general average for England bf 
29 bushels. In 1867 ‘The Farmer’ published an estimate of the 
produce per acre for that year on the different geological forma- 
tions instead of for counties ; the average coming out 31 bushels 
t)n the Drift, 27 bushels on the Tertiaries, 28^ on the Chalk and 
Green Sand, 21^ on the Wealden, 29 on the Oolite and Lias, 

19 on the New Red Sandstone, &c. ; the general average for 
that defective year being 26 bushels. In 1870 the ‘ Chamber of 
Agriculture Journal and Farmer’s Chronicle ’ made an inquiry 
into what constitutes a normal or average yield of wheat ; the 
estimates collected being obtained from hundreds of leading 
farmers, distributed through the Poor-law Unions, and each 
stating his opinion from his own district or part of a Poor-law 
Union. From this information the classification on the Diagram- 
map has been made. 

Multiplying the mean yield for each county by the average Standard 
number of acres grown in that county, the total production of 
the kingdom was calculated ; and the total production divided ^ 
by the total acreage gave the general average yield per acre. 

The result brought out was, that the standard average wheat 
production of England is 29-^ bushels per acre ; of Wales, 

27 bushels ; of Scotland, 29 bushels ; of Great Britain, 29 - 52 ^. 
bushels ; of Ireland, 25 bushels ; of the Islands, 28 bushels ; and 
of the United Kingdom 29-|- bushels per acre. At the average 
area for the four years, 1868-71, the normal produce would be, 
for England, 12,484,000 qrs. ; for Wales, 473,000 qrs. ; for 
Scotland, 470,000 qrs. ; for Great Britain, 13,427,000 qrs. ; for 
Ireland, 840,000 qrs. ; for the Islands, 43,000 qrs. ; and for the 
United Kin^om, 14,310,000 qrs. But this total production has 
not been maintained ; for while the average area of wheat in the 
United Kingdom for the years 1868-71 was 3,870,000 acres, it 
had fallen off to 3,514,000 acres in 1875, and to 3,124,000 acres 
in 1876. In Great Britain, the area sank in eight years from 
3,688,000 acres in 1869 to only 2,995,000 acres in 1876, or a 
decrease of nearly one-fifth ; and for 1877 it is 3,168,500 acres. 

Half the total wheat-produce of the United Kingdom is grown in Principal 
eleven English counties, namely, Lincolnshire, Yorkshire, Essex:, wheat-pro- ' 
yoL. XIV. — s. s. 2 k 
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Norfolk, SufiFolk, CambridgesHire, Kent, Hampshire, Sussex, 
Wiltshire, and Gloucestershire. Nearly one-fourth of the whole 
is grown in three counties, namely, Lincolnshire, Yorkshire, and 
Essex. In fact, Lincolnshire, which heads the list with a 
mivsrimm crop of IJ million quarters, reaps and thrashes above 
a fifth more wheat than all Scotland and Ireland. 

For the credit of English husbandry, it will he well to compare 
its standard yields of wheat and of barley (the latter estimated 
from the same elaborate collection of returns from growers upon 
which the produce of wheat is founded) with the yields of those 
cereals in foreign countries — ^this information being supplied in 
the Board of Trade Agricultural Returns for 1876. 

EsTiMATBn Yield per Acre of Wheat and Bablet in Imperial 
Bushels per Statute Acre in the undermentioned Countries. 


Country. 

Wheat. 

Barley.* 

Xhgland .• .« .. 

29* 


Wales 

27 


Scotland •* 

29 


Oieal Britain .. 

29* 


Ireland — •* -• 

25 


Islandis 

28 


United Bongdom 


S7 

Holland. .. .. 

281 

42 

Bel^tun 

m 

85 

Wurtemberg .. - 

18 

21i 

Bavaria .. .. .. 

1^ 

20 . . 

Egypt 

15| 

m ; 

liVanoe -* •k. .* 

m 

18f ’ 

Greece .. .. .. 

1S| 

- 18| 

Austria (Proper) . ' 

12| 

m, 

Portugal .. .. 

9 

11 

Hungary .. ... .. 

Bus(&.. .. ** .. 


18J 

8 


The density of the stocking with cattle, sheep, and horses, 
is shown in the Diagram-map by three 'colours, each with 
four degrees of shading; the facts being calculated from the 
Agricnltnral Returns. It must he understood that the figures 
in the Census on the 25th of June, give the head of iive- 
sieck in eadx county on that day in the middle of the summer, 
aMd hot the number which would he found in the county on 
^ah day; or, in other words, on an average of the four 

So that Norfolk, for instance, with its small propOr- 

' >, hi |3c4ibaei2tal 'ecimtriee, barley includes bare. ' ■ ' ’ ■ 
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tion of grass-land, appears in tHe return on the map in the class 
of counties possessing the smallest head of horned stock in 
proportion to cultivated area ; while Leicestershire, with its very 
large proportion of grazing land, appears among the very highest , 

stocked with cattle. In a winter Census this would be exactly 
reversed; Norfolk, with its large proportion of arable land, would 
then have in its farmyards a heavy stock of cattle in proportion to 
its arable and pasture together ; Leicestershire, with its small pro- 
portion of arable, would necessarily have a much smaller number 
of cattle, not in proportion to its arable, but in proportion to its 
arable and pasture together. As to Norfolk, Mr. C. S. Read, M.P., Mr. C, S. Read, 
in giving evidence before the Select Committee of the House of ^nd 
Commons on Cattle-Plague and Importation of Live Stock, in the winter stock of 
present year, said that “ though the amcultural returns may be iTorfolk. 
satisfactory in the gross, they are misleading when you come to 
localities. For instance, they are collected in June, when we in 
Norfolk have no cattle. I wrote to three graziers, one in North 
Norfolk, one in South Norfolk, and one in West Norfolk, just 
at haphazard, to ask them to give me the number of cattle that 
they had over two years old that they had returned to the Board 
of Trade last June, and the number that they had in the previous , 
December. The total that they had last month was 98, and the 
total that they had last December wa^ 414. Those were over 
two years old; and when it has been so frequently said that ^ 

I exaggerate the import of cattle from Ireland to Norfolk, I can 
only say that the Great Eastern Railway last year brought into 
Norfolk no less than 86,000 stores, and at least two-thirds of 
those came from Ireland.” 

The figures on the map are given for every 100 acres cul- Bensity of 
tivated; but the stock are not precisely upon the cultivated 
acres, seeing that districts of moorland and mountain graze tion^o^cuFtl- 
many cattle as well as sheep upon their uninclosed area ; so that vated area. 
Wales, for example, shows a high stocking of both cattle and 
sheep in proportion to cultivated area, not because that area is 
specially well stocked, but because the animals upon the hills 
are included in the returns. But, remembering , this unavoidable 
disturbing element in the comparison between the stocking of 
some, but not of all counties, the facts appear as follows; — 

For every hundred acres cultivated there are in summer 25 cattle Cattle, 
and above, in Westmoreland, Lancashire, North Wales, Cheshire, 

Derbyshire, Leicestershire and Cornwall, There are 15 and 
under 25 cattle per 100 acres cultivated in Cumberland, tbe 
North and West Ridings of Yorkshire, Nottinghamshire, Shrop- 
shire, Staffordshire, Herefordshire, South Wales, Monmouth- 
shire, Gloucestershire, Somersetshire, Devonshire, Dorsetshire, 
Warwickshire, Buckinghamshire, Middlesex, Northampton- 

2 K 2 
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shire, and Rutland. There are 10 and under 15 cattle per 100 
acres cultivated in Northumberland, Durham, the East Riding 
of Yorkshire, Lincolnshire, Huntingdonshire, Bedfordshire, 
Surrey, Sussex, Wiltshire, Oxfordshire, and Worcestershire. 
There are under 10 per 100^ acres in Cambridgeshire, Norfolk, 
SufiTolk, Essex, Hertfordshire, Kent, and Hampshire. The highest 
number of cattle is 301- for every 100 acres in Cheshire and in 
Lancashire ; and the lowest 8 to 8^ in Suffolk and Hampshire. 
The sheep stocking is thus : flocks of 100 and more for every 
100 acres cultivated, are an average in Northumberland, Lincoln- 
shire, Cambridgeshire, Rutland, Kent, Dorsetshire, and North 
and South Wales. There are between 75 and 100 sheep per 100 
acres cultivated in Cumberland, the North Riding of Yorkshire, 
Leicestershire, Northamptonshire, Warwickshire, Herefordshire, 
Monmouthshire, Oxfordshire, Berkshire, Sussex, Hampshire, 
Wiltshire, Somersetshire, Devonshire, and Cornwall. There are 
between 50 and 76 sheep per 100 acres cultivated in the West and 
East Ridings of Yorkshire, Nottinghamshire, Norfolk, Suffolk, 
Huntingdonshire, Bedfordshire, Buckinghamshire, Gloucester- 
shire, Worcestershire, and Shropshire. And there are fewer than 
50 sheep per 100 acres cultivated in Lancashire, Cheshire, Derby- 
shire, Staffordshire, Essex, Middlesex and Surrey. The highest 
stocking of sheep in English counties is 138 per 100 acres in 
Westmoreland (which some Welsh counties very much exceed), 
and the lowest is 20J in Cheshire. 

Horses used in agriculture, unbroken horses, and mares used 
solely for breeding, are in more uniform numbers. There 
are 5 and more for every 100 acres cultivated, in the East 
Riding of Yorkshire, Cambridgeshire, Norfolk, Suffolk, Essex, 
Middlesex, and Cornwall. There are 4 and less than 5 per 100 
acres in Durham, Lancashire, North and West Ridings of 
Yorkshire, Lincolnshire, Nottinghamshire, Derbyshire, Cheshire, 
Shropshire, North and South Wales, Herefordshire, Monmouth- 
shire, Worcestershire, Warwickshire, Oxfordshire, Berkshire, 
Buckinghamshire, Hertfordshire, B^fordshire, Huntingdon- 
shire, Kent, Surrey, Sussex, Hampshire, and Devonshire. There 
are 8 J and less than 4 per 100 acres in Cumberland, Staffordshire, 
Leicestershire, Rutland, Northamptonshire, Gloucestershire, and 
Somersetshire. And there are fewer than 3 J per 100 acres in 
Northumberland, Wiltshire, and Dorsetshire. The greatest 
length of teams, in proportion to arable and pasture together, is 
5 J to 5| per 1(H) acres in Cumberland, Cambridgeshire, Norfolk, 
Suffi>lk, and the East Riding of Yorkshire; being mainly due 
% the ©sc^ive quantity of arable in proportion to the grass ; 

^ lowest numbers of horses are 2f and 3 per 100 acres of 

' in Northumberland and Wiltshire. 
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The comparative high stocking of the kingdom, appears from Head of Hve- 
the following statistics of the number of animals per 100 acres 
cultivated in different countries, as calculated from the facts foreign coun- 
given in the Agricultural Returns of the Board of Trade. The tries, 
second, third, and fourth columns show the number of cattle, 
sheep, and horses (not only agricultural horses, but horses of all 
kinds, as estimated) for every 100 acres of cultivated area. But 
as the proportion of animals kept depends to a considerable 
extent upon the amount of uninclosed country, waste, or forest, 
which is available for stocking, I have given in the first column 
the proportion which the cultivated area bears to the whole 
extent of land, exclusive of lakes and rivers. 


Kijmbee of Animals per 100 Acres Cultivatbi) in different 

OOUNTEIES. 


Conntiy, 

Percentage of 
Total Area, 
which is 
Cultivated. 

Cattle. 

per 100 Acres ; 
Cultivated, j 

1 Sheep, 

[ per 100 Acres 
Cultivated. 

Horses of all 

1 kinds, 

per 100 Acres 
Cultivated. 

England 

76 

1 

16*8 

75*5 

4*4 

"WieJes .. .. .. 

57 

23*6 

105*6 

4*7 

Scotland .. 

23 

24*4 

150*7 

4*1 

Great Britain.. .. 

56 

18*5 

89*3 

4*4 

Ireland .. .. .. 

77 

26*2 

26*5 

8*0 

United Kingdom .. 

62 

21*1 

68*0 

4*0 

Holland 

63 

29*4 

18*7 

50 

Denmark .« .. 

68 

21*0 

31*3 

5*3 

Bel^um .. .. .. 

66 

25*5 

12*0 

5*8 

Bavaria 

61 

26*9 

11*8 

3*1 

Sweden 

Hi 

18*1 

13*5 

3*8 

Prussia 

49 

20*5 

46*7 

1 

'6*4 


It will be seen that England has under cultivation a much 
greater proportion of its whole superficies of land than any 
country in Europe ; that while Wales has a large percentage of 
area uninclosed, and Scotland far more, so that only 23 per cent, 
of its area is cultivated, Ireland has 77 per cent., or a slightly 
larger proportion than England has of area under cultivation ; 
the result being that the United Kingdom has under arable and 
pasture 62 per cent, of its total area of land, which is about 
the same as in Holland and Bavaria (if the ojBBcial figures for 
those countries may be relied on), somewhat less than in 
Belgium and Denmark, and much greater than in Prussia. 
Thus, in proportion to the total area of land, as well as in pro- 
portion to the area under crops and grass, we have in the United 
Kingdom as many cattle as Denmark, and twice ss many sheep ; 
fewer cattle than Bavaria, but six times as many sheep ; and 
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fewer cattle than Holland, but nearly four times the number of 
sheep. Belgium has more cattle than we have, but only one*fifth 
of the sheep in proportion to cultivated area. The horse stock 
in Holland and Denmark exceeds ours. But an excess of horses 
used in agriculture detracts from the produce available as food ; 
and, area for area, England raises more animals for the butcher 
than any Continental country. 

In connection' with this high stocking of the farms of the 
United Kingdom may be taken the fapt, that in the year 1876 
we imported 190,225 tons of oilcake, and 1,998,160 quarters of 
linseed, all but a portion of it undoubtedly used for feeding 
purposes, either as linseed or when made into cakes, and 
equivalent, at about 14 tons of cake per 100 quarters €1“ se^, 
to about 280,000 tons of oilcake. The linseed and oilcakes 
together were equivalent to a year’s consumption of about 470,000 
tons, or one ton on every 100 acres of land under cultivation. 

The. imports of maize amounted to 39,958,000 cwts., valued at 
12,744,0001; of barley, 9,770,000 cwts. ; . of oats, 11,204,000 
cwts. ; of peas, 1,609,900 cwts. ; and of beans, 4,601,000 cwts. ; 
these grains maiiily imported for feeding purposes, with the excep- 
tion of a portion of, the barley used for brewing and distilling, 
being valued at 10,920,000^ 

The manures import^ in the same year included 211,000 
tons of guano, less 53,000 tons exported ; 165,000 tons of nitrate 
of soda ; a large pmportion c£ the 4200 tons of bones, burnt or 
not, or as animal charcoal and phosphates, and other materials 
for the manure-makers not .^enumerated. But the artificial 
manures applied are principally manufactured in this country. 


CHAPTEB n. 

Peioes OF AaBiOTOiiii^ 

Com . — standing complaint farmers is brought 

against the Com Returns, cer the by which the average 

prices per imperial quarter of British wheat, barley, and oats are 
ascertained and declared for the purpose of computing the annual 
amount of tithe rentcharge, which is based upon the average of 
those prices for the year. The quantities of these different grains 
soli, and the prices realised in 150 selected markets, according 
to weekly returns received by the inspectors and officers of • 
Exdsfer, un^der die Act of 27 and 28 Viet., cap. 87, are <pot 
Iglidv^ 1b constitute a fair test of the amount of produce gro^; 

^ made by the growers^ Probably a 4^^ ; 

'ipIMiibpropolldon of the com^sold'^n 
^ 'by the 'millers 
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of the sales returned are undoubtedly transactions between 
factors and merchants or millers, representing therefore higher 
figures than have been paid to growers ; and the total quantities 
returned as sold iii each year do not precisely correspond with 
th.e known abundance or deficiency in the yield of that year. 
Another disturbing element is the diversity of weights and mea- 
sures in vogue; and another, the difference between nominal and 
actual quantity, which has been introduced by the weights at 
which corn is carried on the railways — on both of which sub- 
jects I shall have statements to make under the head ‘‘ Methods 
of Commercial Transactions.” For comparison of one year’s 
quotations with another, the corn returns are probably within 
near limits of the truth ; they are, at any rate, officially collected, 
calculated, and published by Government authority, and are 
based upon recorded sales, approaching 2,600,000 quarters of 
wheat per annum, or nearly one-fourth of the home-crop really 
sent to market. 

For sixteen years the prices have ranged as follows ; — 


Avsuage PmoES of Bbitish Wheat, Babley, and Oats, per Impbbial 
Qtjaetbb, in 150 Towns, in each of the Sixteen Yeabs 1861-76. 


, Yeaa^ 

Wh«it, 

Bailey. | 

Oats. 

Year. 

Wheat. 

' Bailey.' 

Oats; 


8. d. 

, 8, d. 

8. d. 


8. d. 

8. d. 

8. d* 

1861 

55 4 

36 1 

23 9 

1869 

• 48 2 

39 5 

26 0 

1862 

55 5 

35 1 

22 7 

1870 

46 10 

34 7 

22 10 

1863 

44 9 

33 11 

21 2 

1871 

56 10 

36 2 

25 2 

1864 

40 2 

29 11 

20 1 

1872 

57 0 

37 4 

23 2 

1865 

41 10 

29 9 

21 10 

1873 

58 8 i 

40 5 i 

25 5 

1866 j 

49 11 

37 5 

24 7 

1874 

55 9 

44 11 1 

2S10 

1867 1 

64 6 

40 0 

26 1 

1875 

45 2 ! 

38 5 

28 8 

1868 ' 

63 9 

43 0 

28 1 

1876 

46 2 

35 2 

26 3 


One feature in the corn-trade seems to be the preponderating 
influence of the. supply and demand of the moment ; so that a 
£ush of imports at one particular season, or a hurry of home- 
grown grain to matket during a few exceptional weeks of farmers’ 
necessities, appears to govern the movement of prices more 
powerfully than any great-scale consideration of the year’s 
wants and the whole world’s probable supply. It is highly 
important, therefore, in connection with the matter of prices, to 
look at the annual consumption, and home and foreign supply of 
bread-corn for tbe United Kingdom. 

For convenience I have collected into tables the statistics 
which tell us what the United Kingdom wants in bread-corn and 
flour, and what proportions of the total supply depend upon the 
home harvest and upon imports respectively. In the first Table, 
the first column names eleven harvest years (that is, periods of 


Average prices 
of grain. 


Estimating the 
home produc- 
tion of wheat* 
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twelve montlis from September 1st in one year to August 31st 
in the next) in which the Board of Trade have obtained “Agri- 
cultural Returns.” The second column states the number of 
acres under wheat in the United Kingdom, including the islands 
in each year. Whether absolutely correct or not (and we are 
sure that a portion must be guess*-worIc, owing to the number of 
occupiers who decline giving the Government any information), 
these official figures may be taken as furnishing a tolerably 
sound comparison between one year and another ; and from the 
way in which enumerators go to work in filling up the blanks 
made by defaulting occupiers, probably the statistics of acreage 
under different kinds of crops are more exact than the figures 
professing to give the numbers of different kinds of live-stock. 
The “assum^ yield per acre” in column three is deduced from 
the in€|uiry made a few years ago, and already alluded to, 
embracing estimates from practical farmers in the Poor-law 
Unions, forty or fifty per county, as to what constitutes “an 
average crop ; ” and additions or subtractions are made upon 
the standard average of 29J bushels per acre, according to the 
“character” of each year’s crop. The estimates of excess or 
deficiency were, of course, obtained from elaborate information 
collected in each year. Multiplying the ascertained acreage by 
the assumed yield per acre, we get the probable total home 
prc^uction in each year ; and making an allowance for seed of 
nearly bushels upon the next year’s acreage, we arrive at the 
probable nett produce availahle for consumption or export. 


Hoiae crop of ESTIMATED WHEAT FbODUCTION of the UNITED KINGDOM, 

wheat In dif- ■ 


feteat years, ^ 

Tear. 

Acres. 

AsBnmed Yield per Acre in Bushels. 

Available for 
Consnmption, after 
dednoting S^d. 

In Quarters. 

1866 

8,661,000 

trader average 

bnsh. 

.. 27 

11,440,000 

1867 

3,640,000 

Much under .. .. 


25 

10,390,000 

' . 1868 

3,951,000 

Mudi over average 


34 

15.790,000 

18^ 

3,982,000 

XTuder average . . 


27 

12,490,000 

1870 

3,773.000 

Over average .. 


32 

14,100,000 

1871 

3,831,000 

Under average 


27 

11,970,000- 

1872 

3,840,000 

Much under average 


23 

10,110,000 

187S 

3,670,000 

Much Tinder 


25 

10,550,000 

1874 

3.883,000 

Over average .. .. 


31 

13.700,000 

1875 

3.514,000 

Mncli nnder average 


23 

9.124,000 

1876 

3,124,000 

Under average 


27 

9,665,000 

Average ci\ 
11 years' y 

3,712,000 

Mean of 11 Years 


27i 

11,757,000 


3,712,000 

29| bnsrhels per Acra 


12,644<0f9('.! 

; ' ' ' 




i 
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From the Trade and Navigation Accounts we find what were Total home 
the imports of wheat and wheat flour available for consumption foreign 
after deducting the exports. These, in round numbers, are®^^^‘^‘ 
given in my second Table, in the third column. Then, adding 
columns two and three together, we have the probable total 
quantity of wheat and flour available for consumption in the 
United Kingdom in each year. In the last column I have 
stated the average price of British wheat in 150 market towns 
in a period of twelve months, extending from July 1st to June 
30th, that is, from just before harvest in one year to the same 
time in the year following. 

Estimated Consumption and Home and Foeeign Supply of Wheat 
for the United Kingdom. 


Harvest Year, 
September 1, to 
August SI. 

Home Produce 
available for 
OoDSumptiou in 
Quarters. 

Imports of Wheat 
and Flour, 
deducting Exports 
in Quarters. 

Total available 
for Consumption 
in Quarters. 

Average Price 
of Britidi 
Wheat for 12 
Months. July l 
to June 30. 

1866- 7 

1867- 8 

1868- 9 

1869- 70 

1870- 1 

1871- 2 

1872- 3 

1873- 4 

1874- 5 

1875- 6 

1876- 7 

Mean of 11) 
Years .. j 

11.440.000 

10.390.000 

15.790.000 

12.490.000 

14.100.000 

11.970.000 

10.110.000 

10.550.000 

13.700.000 

9.124.000 

9.665.000 

7.600.000 

9.010.000 
7,880,000* 

9.580.000 

7.950.000 

9.320.000 

1 11,720,000 

1 11,230,000 

I 11,640,000 
' 13,940,000 

1 12,150,000 

19.040.000 

19.400.000 

23.670.000 

22.070.000 

22.050.000 

21.290.000 

21.830.000 

21.780.000 

25.340.000 

23.064.000 

21.815.000 

s. d. 

58 0 

69 3 

51 8 

45 11 

53 5 

55 3 

57 1 

61 3 

46 4 

46 3 

55 3 

11,757,000 

! 10,183,000 

21,940,000 

i 

54 6 


It will be seen that on an average of eleven years, the annual 
breadth of land under wheat has been 3,712,000 acres; and the 
yields “ under average ” have been more numerous than the 
yields over average,” so that in the last eleven years the crop 
has averaged 27^ instead of 29^ bushels per acre. Our standard 
average wheat crop, after deduction made for seed, is 12,664,000 
quarters ; but the average of the last ten years has not been more 
than 11,757,000 quarters. The average importation (less exports) 
for the last ten years has been about 10,183,000 quarters ; but 
for the last few years we have imported about IJ to 2^ million 
quarters a year more than the average, the maximum of 
14,081,175 quarters of wheat and wheat-flour, not deducting 
exports, having been attained in the harvest year ended August 
31st, 1876. 

The estimated total consumption averages 21,940,000 quarters ; 
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aB'd allying |or increased population, and also for an advance 
i# of wbeaten bread displacing lower qualities of 

laidd, we may set doWn tbe prospective yearly con^mption at 
22^500,000 up to 23^500,000 quarters — ^varying according to tbe 
bigb or low range- of prices* For Itough the consumption of 
br^d is • probably more ‘ uniform- than tbit of amy other article, 
still it must vary to some extent^ according , to i^. cheapness or 
dearness, and the money position of tbe industriai population 
who eat most of it ; and besides, there is also a consideraMe use 
of wheat for feeding animals in years like the last,^ when' wheat 
happens to he exceptionally cheap. ^ ^ if i:i % 

Fluctuations Reproducing here what I have written elsewhere, 4 may point 
m the supply. ^ circumstance that in the first two years of the seri^'the 
total supply ran rather short. The immense harvest of 1868, 
being met by only a small importation, gave about 2,000,000 
quarters more than the usual consumption required ; and as the 
toiai supply in the next year just equalled that year’s consump- 
tion, the balance of 2,000,000 remained over towards feeding 
the wants of the harvest year 1870-71. Again, the great home 
harvest of 1870, met by only a small importation, gave a total 
supply equal to the consumption ; so that there was still a surplus 
of about 2,000,000 quarters left over toward the consumption of 
the harvest year 1871-72. Now, in that year, a deficient har- 
vest, with a moderately large importation, yielded a total supply 
which fell short of the consumption ; a still worse home crop in 
1872, amounting to only 10, IK), 000 quarters, was met by a very 
laige importation, namely, 11,720,000 quarters, but still fell 
short of a full consumption ; and another home harvest nearly 
as had in 1873, though supplemented by an importation of 
11,230,000 quarters, .did not provide up to a full consumption. 
So that the whole surplus supply of 2,000,000 quarters must 
have been ail swallowed up ; and, moreover, it is impossible 
that there could have remained ai the close ^ the harvest year 
1873-74 a balance of any moment toward the supply of the 
year 1874—75. What happened in that year? Providence 
blessed us with a magnificent yield, amounting to 13,700,000 
quarters; but, what we have never experienced before, this 
was accompmied by a large importation ; indeed, the then un- 
prece^nted' quantity of 11,640,000 quarters — making together ' 
a total supply of 25,340,000 quarters — ^the biggest known up to 
• time# smd 2,000,000 or 3,000,000 quarters more than*1he 

con^nnption required* The causes of this immense importation 
tha* excepti<maliy good harvests in the principal cormr 
ooimtries# and the extra growth of wh^t and ex|» 

^ ^ li^ments^of wheat stimulated and enticed by four year’s 

-in 'this' Wnmry..'' As will .•he:';seehi.6n 

Ik.'.''"' ' - 



F?^t%<xd Agriculture. 4:78=207 

reference to tke last column of the Tables the average price rose 
from 4&. IM. fin 1S&9-70 to 53^. 5£f. in 1.870-71, 555 . 3(j?. in 
1871^72, 57s, Id in 1872-73, and 6 I 5 . 8 d in 1873-74, and this 
in s|iite oif a great importation both in 1872-73 and in 1873-74. 

The surplus of that yea/s enormous supply (stored up in our 
granaries and mills under our free commercial system, which 
imposes no customs duty on imported food) was not -so much 
as 2 , 000,000 to 3 , 000,000 quarters, because the drop in price 
from 6 Is. 3d down to 46s, 4d, which was the average for the 
year 1874-75, induced not only an augmented consumption of 
bread, but a very large appropriation of wheat for feeding 
•animals. Taking these points into consideration, it does not 
appear probable that more than 1,500,000 quarters remained over 
from the supply of that year toward the consumption of 1875—76. 

The home growth for 1875-76, I estimated at only 9,124,000 
quarters available for consumption. Unfortunately, the harvest 
yielded not only a wretched quantity per acre, but a quality so 
generally inferior that we had a much larger proportion of tail 
corn than usual ; intimating that, in the absence of a handsome 
rise in price, an exceptionally great quantity of inferior wheat 
was grpund for feeding animals. 

* An importation far greater than even the immense arrivals 
of 1874-75 was required; and it came to the extent of about 
13,940,000 quarters, when the exports were deducted., though 
the price kept down at about 46s. per quarter* Nevertheless, in 
spite of this, the total supply barely reached the at'erage quantity ; 
and little surplus can have remained over toward the supply of 
the year 1876-77. Then, a harvest in 1876, somewhat below 
an average, left another vast importation a necessity; but It did 
not follow that, because an average price of. 465 . 3d. had hmxi 
sufficient to attract to our shores the unprecedented imports 
of 1875-76 which foreign countries spared out of their super- 
abundance, would again be a sufficient inducement for shipments 
of a like bulk. The average has risen to 555. 3d. per quarter 
frpm September 1876, to June 1877 ; and yet the total arrivals 
(less exports) have scarcely exceeded 12,000,000 quarters, leaving 
the total supply for the year ending August 1877, a million 
quarters bdow the average consumption^ The pfos^pects for the 
next year are opening with a home crop of v4ria|de yield, late 
harvested, and threatening to thrash >ut bhe^fif& below an 
average, and necessitating an importation tii 1877-78 approach- 
ing 13,000,000 quarters. The price must bt© just what is 
enough to draw the requisite cargc>es from bther countries j this, 
ofcourse,dependingupdnmanycohdmdns1lesidethechafacter 
of the harvest in foreign lands. . * 

Of barley, the standard average yield per acre, as estimated Home prodae- 
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from the .returns I collected a few years ago, is 37 bushels, the 
total produce of the United Kingdom amounting to 11,668,000 
quarters (without deducting for seed), grown upon an average 
area of 2,523,000 acres. One-half of this quantity is produced 
by fourteen English counties, as stated in the annexed Table, 
while over one-fourth is grown by the four counties — ^Yorkshire, 
Norfolk, Lincolnshire, and Essex. 



Acres. 

Average of Five 
Yeara 

Yield per 
Acre in an 
Avera^ 
Seasen. 

Average 
Praduction in 
Imperial 
Quarters. 


187,000 

188,000 

Bnsbela 

39 

911.000 

857.000 

717.000 

498.000 

Norfolk „ .. . .. 

361 

891 

89i 

tilncoloBhlre .. .. 

.. .. .. .. 

146.000 

101.000 



Total in the four Counties .. 

Stjgbife „ .. .. 

622,000 

132,000 

82,000 

36 

2,983.000 

694.000 

807.000 

300.000 
' 287,000 

271.000 


30 

Wiltshire •• •• .. .* .» .. .. 

65,000 

37 

TTnaintMi^irft .. .. .. .. ,, 

63.000 i 

66.000 i 

61.000 
52,000 

36| 

39§ 

89| 

384 


f- 

Oxfouhshire »• »• .. •• •. .. 

251.000 

260.000 

250.000 

208.000 
205,000 

Northaiaptonshire .. •• .. ... 

Nc^iluglmiQshire «. .. .. «• .. 

47,000 

41 

Coarnwall .. 

52.000 

41.000 

32 

Ki^t«. .. .» .. .. •• .. 

40 


Total in the fourteen CounMes 

1,262,000 

• V 

5,696,000 

lu the remaiiilug twenty-^ couuti^ .. 

624,000 

/ 

3,001,000 

Bugland .. .. .. 

1,886,000 

162,000 

239.000 

219.000 
2,523,000 

37 

8.697.000 
749,000 

1.105.000 

1.012.000 
11,668,000 

Wales J.. .. .. 

37 

Scsotland .. «• .. *. .. .. .. 

37 

j&eland .. 

37 

TJuited Kingdom and Islands .. .. 

37 


In estimating the probable barley yield it is necessary to 
determine what this grain will be required for; as in some 
seasons the proportion of good malting barley to tail will be, 
perhaps, as low as 1 per cent, of the latter, in which case the 
grain is usually first-rate ; or it may extend to as high as 15 per 
cent, and then the crop is always indifferent. 

Barley imports The quantity of barley imported in 1875 was 3,094,000 quar- 
^ I^cos. tersj and in 1876 it was 2,736,000 quarters; so that we import 
01 % albout one-sixth to one-fifth of an average total supply ; and 
llte inice therefore depends chiefly upon the quantity and quality 
* home carop;— a condition of the market which not 
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apply to wheat. The average price, as given in the Corn 
Returns, was, for 1876, 35s. 2cl. per quarter; for 1875, 38s. 5<f., 
and for 1874, 44s. lldf. per quarter. 

Meat. — ^The statistics of the London Christmas market for Advance in the 
thirty-six years indicates the advance which has taken place in P^ceofmeat. 
the price of meat. 


Year. 

Beasts. 

Price per Stone of 

8 lbs. 

Year. 

Beasts. 

Price per Stone of 

8 lbs. 



s. 

d. 8. 

d. 




d. 

8 . 

d. 

1841 

4,500 

3 

8 to 5 

0. 

1860 

7,860 

3 


5 

6 

1842 

4,541 

3 

4 ,, 4 

8 

1861 

8,840 

3 

4 

5 

0 

1843 

4,510 

4 

8 ,, 4 

4 

1862 

8,430 

3 

4 

5 

0 

1844 

5,713 

4 

0 ,, 4 

6 

1863 

10,372 

3 


5 

2 

-1845 

5,326 

3 

6 ,, 4 

8 

1864 

7,130 

3 

s ,, 

5 

8 

1846 

4,570 

4 

0 ,, 5 

8 

1865 

7,530 

3 

4 

5 


1847 

4,282 

3 

4 4 

8 

1866 

7,840 

3 

8 

5 

6*^ 

1848 

5,942 

3 

4 ,, 4 

8 

1867 

8,110 

3 

4 ,, 

5 

0 

1849 

5,765- 

3 

4 ,, 4 

0 

1888 

5,320 

3 

4 ,, 

5 

8 

1850 

6,341 

3 

0 3 10 

1869 

6,728 

3 

8 

6 

2 

1851 

6,103 

2 

8 ,, 4 

2 

1870 

6,425 

3 

6 ,, 

6 

2 

1852 

6,271 

2 

8 4 

0 

1871 

6,320 

3 

10 ,. 

6 

2 

1853 

7,037 

3 

2 .,4 IOl., 

1872 

7,560 

4 

8 ,, 

6 

0 

1854 

6,181 

3 

6 ,, 5 


1873 

6,170 

4 

4 ,, 

6 

6 

1855 

7.000 

3 

8 ,, 4 

2 

1874 

6,570 

4 

4 

6 

8 

1856 

6,748 

3 

4 ,, 5 

0 

1875 

7,660 

4 

4 ,, 

6 

6 

1857 

6,856 

3 

4 „ 4 

8 

1876 

7,020 

4 

4 ,, 

6 

.4 

1858 

6,424 

3 

4 5 

0 

1877 

7,510 

4 

8 ,, 

6 

2 

1859 

7,560 

3 

6 to 5 

4 








London 
Christmas 
market for 
thirty-seven 
years. 


But the advance in prices is greater than appears from this 
statement of quotations for choice Christmas animals. In the Smnmer 
principal British markets in summer for twenty-six years, the of meat 
current rates were : — wars. 


Year. 

Beef. 
Per lb. 

Matton. 
Per lb. 

Year. 

Beef. 
Per lb. 

Hutton, 
Per lb. 


d. 

d. 


d 

d. 

1849 


5 

1864 

ei 

6f 

1851 

a 

5 

1868 

7 

7i 

1855 

6i 

6| 

1871 

8 

8i 

1859 

6 

6J 

1875 

8! 

9 


These are the estimated average prices paid to the feeder or 
his representative for the live animal. 

'^,The wholesale price by the carcass of prime beef and mutton 
in the Metropolitan Meat Market per stone of 8 lbs., has in- 
creased, as in the following comparison made by Sir H. S. 
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AdTance of 
prices ia the 
Metropolitan 
market. 


Thompson in 1864, and completed bj Mr. James Howard 
in 1876:--^ 

Wholesale Peice of Pbime Meat per Stoke of 8 lbs. in the Metropolitan 
Market in the Undermektiokeo Periods. 


Kind of 
Meatbytlie 
Carcass. 

Average 
Price for 

5 Years 
ending 
1853. 

Average 
Price for 

5 Years 
ending 
3863. 

Increase in 
10 Yeare. j. 

Average 
Price for 

5 Years 
ending 
1813. 

Increase in 
20 Years. 

Average 
Price 
for 1874 
and 1876. 

Increase in 

22 Years. 


S. d. 

i, d. 

Price. 

4. 

Per 

cent. 

s. d. 

Price. 

! d. 

Per 

cent. 

s. d. 

Price. 

4. 

Per 

cent. 

Beef.. 

4 2i 

: 5 Oi 

10 

20 

5 6^ 

1 

32 

5 8i 

IS 

35^ . 

Mntton... 

4 5 

5 9 

16 

30 

6 4 

j«3 

43 

6 5 

24 

45 


Mr. James 


In a Paper read before the London Farmers’ Club last year, 
Mr Howard observed upon this statement, that between 1853 
and 1863, an advance of 20 per cent, took place, in the Metro- 
politan Market, in the price of prime beef in the carcass, and as 
much as 30 per cent, in mutton. In the following ten years, 
vis., to 1873, the total advance was 32 per cent, in beef, and' 
42 per cant, in mutton. The prices in 1875 were, again, higher 
than in 1873 ; beef having advanced and mutton per lb. 
and he adduced the following in corroboration: — ‘‘From the 
Howard on the examination of the books of a large country butcher, placed at 
<iisposa!, I find that during the past twentj-fiVe years the 
retail price of meat has increased 4d. to 5d. per lb. j and, sin- 
gularly enough, it has risen by gradual steps. At the end of 
each five years the advance has been just about Id. per lb. Of 
course, during this long period there have been occasional checks 
to this upward tendency,' but these have invariably been of short 
duration. I may say that, from inquiries I have "made, tjbe 
advances in London butchers’ prices correspond closely to those 
I have named.” 

Estimating the In evidence befofre the Select Committee oi^ the House of 
home produc- Commons on Contagious Diseases of Animals, in^ 1873, 1 gave 
tiono meat. estimate of the Amual Home Production of Meat ; and, by 
inquiries subsequently made respecting the ages at which 
animals are killed, and their average dead-weights, I have been 
enabled to confirm, while to some extent correcting, that estimate . 
of what the United Kingdom annually raises in beef, mutton, 
veal, iamb, and pork. 

Taking the Board of Trade Census of cattle and sheep as a ; 
basis for calculation (though it probably falls b^iow the actual 
.owing to the large proportion of stockpwners wi5 
tb ; fill , up returns, and whose herds and flocks 

'be jessed at- by the eauWatom),’ we'hbre^’t» 
bf bne^ing cows and heifers de^ibed ^ “in illlfe bar 
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in calf/^ the number of calves and joung cattle under two 
years of age,” and the number of othfer cattle two years of age 
and above,” as found in the United Kingdom on June 25th. 

How 3 Daany veal calves, and how many fatted cattle, and drafted 
cows and heifers, and bulls, does our great herd yield annually for 
the butcher ? And what are average weights per carcass, by which 
to estimate the total weight of beef and veal ? Again, what 
proportion of the total number of sheep and lambs enumerated 
on June 25th is annually converted into mutton, what number 
of lambs are killed, and what is the average weight per carcass 
for mutton and for lamb? To answer these questions requires 
information of an elaborate character upon which to build 
general estimates; and it is a difScult problem, not an easy 
computation, to deduce from the figures taken on one particular 
date in the year what are the proportions of different classes of 
animals annually killed. 

In the Returns, there are 100 cows and heifers in calf or in 
milk in every 251 of the total herd, but only 48 calves for each 
lOO dams; and this is a puzzling feature of the Census until a 
scheme is constructed in conformity with, and therefore verified 
by the number of cattle of different ages found existing in June. 

This can be done by allowing for the greater proportion of 
heifers added to the breeding stock, the greater number of 
calves dropped, and the greater number of dams drafted for 
fattening, in some seasons of the year than in others. The 
assumed hypothesis on the several points was confirmed by the 
information and opinions obtained from a large number 
breeders in many different counties ; and the same was the case 
with respect to the rates of mortality at different ages, and the 
proportion of cattle killed at different ages. 

Among the probably sound data thus obtained, for calculating Data for calcu- 
our home production of meat from the numbers of animals found 
at the Census in June, are the following: — Of every 100 cows killed/ 
and heifers 38 J per cent, calve in the first quarter of the year; 

37 J per cent, calve, in the second quarter; 10 J per cent, in the 
tiuM^qn^er; and 13 J per cent, in the fourth quarter of the 
yiefe%i 100 cows give 80 calvings in a year ; they , are drafted 
butcher after four calvings, or five years of breeding ; 
and, their nKMlality is 8 per cent, per year. 

The aver^tge mortality of calves in their first year is 11 per 
cent..; 16 per cent, of the total drop of calves, are killed for veal, 
and the average age of veal calves when killed, is two months. 

Of cattle killed, not including drafted cows, 50 per cent, are two 
to three years old, 42 per cent, are three four years old, and 
8 per cent., including bulls, are older^ ^ 

The results of the whole calculation, which need not be given 
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in detail here, appear in the subjoined Tables, which I quote 
from numbers of the ‘Chamber of Agriculture Journal and 
Farmer’s Chronicle,’ for October, 1875. 

This scheme accounts for the number of dams enumerated at 


Number of 
oalves and 
cattle killed. 


Estimated 
average dead- 
weights of 
cattle. 


Number and 
weights of 
sheep and 
lam^ killed. 


the Census in June, the number of young animals enumerated as 
“ one year old and under two years ” (as in the Irish Census), the 
number enumerated as “ under two years old,” arid the number 
of cattle enumerated as “two years old and above;” and no 
calculation very different from this will fit the facts as revealed 
in the Board of Trade Returns. The result brought out is that, 
of our home stock in the United Kingdom, we annually kill for 
meat 436,400 veal calves, 528,300 draft cows and heifers, and 
970,600 other cattle and bulls. 

From the opinions collected from breeders and graziers of 
many different varieties of cattle in England and Scotland, and 
from other inquiries made by Mr. C. S. Read, M.P., I average 
the dead-weight of veal calves at 8 imperial stones, of cattle 
two to three years old at 40 imperial stones per head ; cattle three 
to four years old, 54 imperial stones per head ; older cattle and 
bulls, 64 stones ; and draft cows, 50 stones per head. 

From the information collected with regard to sheep, I con- 
clude that of the total fall of lambs 18 per cent, are killed for 
“ lamb,” at the average age of fifteen weeks, with an average 
dead-weight of 3 imperial stones ; that the average age of sheep 
(excepting drafted ewes), when killed, is 21 months, and of 
ewes 5 J years ; and that the average dead-weight of sheep, of all 
breeds and ages (except Iambs) is 5 J imperial stones per head. 
Of the 18 per cent, of lambs killed, 13 are probably killed 
before the census, leaving only 5 per cent, to be enumerated in 
the June returns. Allowing for mortality, which in breeding 
flocks is very heavy, and for the enumeration of ewes five times, 
and of other sheep, including rams, twice, the result comes out 
that, for 33,000,000 sheep and lambs, of which about one-third 
are lambs, enumerated in June, there are annually killed about 


2,000,000 lambs, and about 7,000,000 sheep. 

Nambsrand The probablq, though very uncertain, yearly produce from 

killed^ I ^ calculation of Sir H. S. Thompson and Mr. 

^ ^ James Howard ; — namely, 3,000,000 sucking pigs and porkers, 

averaging 5 imperial stones dead-weight, at 5 months old, and 
IsSOOjOOO bacon pigs averaging 20 stones at 1|^ years old. The 
estimated total home supply of meat appears, then, in the 
sapijlrofmeal Table on p. 39. 

The foreign supply is known, as far so numbers of animals 
^d weights of dead meat are concerned, from the Trade and 
||ay%ation Accounts. Of the imported live animals no record 
of flbe proportion killed soon after arrival, and the 
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Total 
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I : : : i ; 

528,300 

Number of 
Drafted Cows 
enumerated 

as •* i wo lears 
old and above.” 
Mortality at the 
Rate of 8 per Cent, 
per Year deducted. 

rs 

o 

CO 
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o 

o 

00 

xH 

CD 

Number of 
Drafted Cows 
killed for Meat 
before the Census. 
Mortality at the 
Rate of b per Cent, 
per Year deducted. 

279,700 

184,300 

O 

o 

o 

xM* 

§ 

Dams 

enumerated at 
the Census on 
June 25 tb. 

807.000 

740,500 

■ 083,500 

631.000 

579.000 

259.000 

3,700,000 

1: 

a:S . 

102,000 

93,600 

86,000 

79.000 

72.000 

67.000 

499,500 

i. 

Oi 

C 

the Third 
Quarter. 

90.000 

83.000 

77,500 

72.000 

66.000 

Non© 

388,500 

Dams Calving 
in the Second 
Quarter. 

326.000 

299.000 

276.000 

254,600 

233.000 

Non© 

1,387,500 

bO 

Si 

I'' 

s 

First Quarter of 
the Year. 

290.000 

265.000 

244.000 

225,600 

208.000 

192,000 

O 

o 

lO 

§ 

1— ( 

Enumerated at each Census. 
Mortality 8 per Cent, per Year 
deducted. 

Enumerated the first year 

Ditto, second year 

Ditto, third year 

Ditto, fourth year 

Ditto, fifth year 

Ditto, sixth year 

Total .. .. 


. — S. S. 2 L 
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Total Nunilwr of 
Calves enmnerated at 
the Census as 
« under One Year Old/ 
Mortality at the 
Rate of 8 per Cent, 
for Ten Months 
(11 per Cent, per 
Year) deducted. 
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1 

880,000 
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Value of Meat. 

€+?::::: 

' • 

88,513,160 

23,362,500 

9 

JO j-4 

oT '.iT 

r-< C5 

o 

§ i 

Price per 
Ton. 

cn : : : : : 

: : 

70 

(7|d.iierlb.) 

sf :: 

.rs 

§i. 

Weight of 
Meat in Tons. | 

i 

: : : ; : 

: : 

550,188 

278,125 

818,750 

1,147,063 

Weight of Meat 
in Imperial 
Stones. 

! 

824,000 

18.900.000 

28.800.000 
9,600,000 

26,415,000 

84,539,000 

3,491,200 

88,030,200 

38,500,000 

6,000,000 

44,500,000 

15.000. 000 

36.000. 000 

51,000,000 

Average 
Dead Weight 
per Head, 
in Imperial 
Stones. 
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2,000,000 

9.000. 000 

3.000. 000 
1,800.000 

4,800,000 
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3 Years and under 4 

4 Years and under 5 
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1 

15 Weeks 

! 

5 Months 
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1 

Cattle .. •* 

Cattle .. .. 

Cattle « . . . 

Cattle and Bulls 

Drapes, or drafted Cows and Heifers 

Total Beef . . . . 

Veal Calves .. .. .. 

Total Bee£ and Veal .. .. 

Sheep .. .. .. 

Lamos ,, 

Total Mutton and Lamb 

Suckinpf Pigs and Porkers , , , , 

Bacon Pigs 

Total Pork and Bacon 

Total Home supply of Meat 


Importation 
of dead meat 


Total meat 
supply. 
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proportion kept as stores or dairy stock ; but, after deduction for 
mortality of the few stores and of the cows, all are ultimately 
turned into meat ; and I here adopt the average dead weights as 
valued by Mr. C. S. Read, and corrected by my own inquiries. 
And I have, too liberally, allowed as high a price per lb. for the 
foreign as for home-bred animals. 

Of dead meat we imported in the year, 1876, 


Cwts. 

Beef, fresh or slightly salted 170,711 

Fresh pork 26,539 

Meat,- principally fresh mutton .. ^ 95,400 

Meat preserved otherwise than hy salting .. .. 280,859 


Total JFresh Meat 673,509 

Beef, salted .. .. .. .. .. 243,342 

Pork salted .. 350,161 

Bacon .. .. .■ •• •* - 2,809,990 

Hams .• .. 349,465 


Total Salted Meat, &c 3,752, 398 

Total Dead Meat, 4,326,447 

The Estimated Total Meat Supply of the United Kingdom, 
in an average of grazing seasons, and at the rate of importation 
of the year 1876, is therefore, as follows; — 

Esttmateu Atebagb Annuai* Meat Supply of the Ueited KmonoM, 
with the relative Pbqpobtions famished by Home Animals, 
Impobtbd Live Animals, and Impobted Bead Meat. 



Weiglit in 
Tons. 

Per Cent, 

Meat from Home Animals 

Meat from Imported Live Animals 
Imported Preah Meat 

1,147,063 

93,138 

28,675 

187,646 

7S| 

6i 

2 

Imported Salt Meat .. .. 

13 


Total Meat Supply .. .. 

1,456,522 

100 


But the impo3rtation of Fresh Meat has been considerably 
; jMitc than doubled in eleven months of the year 1877. 
r The population of the United Kingdom being now about 
f ^OOO^OOO, the average consumption of fresh and salt me^t, 
this estimate, is about 7 imperial stones per head. 



UsTiMATED Meat Sx^pply furnished by Impobtbb Fobbigk Live Animals. 
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But undoubtedly a considerable proportion of the salted meat is 
exported for consumption on board ship. 

Dairy Products,— The total Dairy Produce of England can 
Mr. J. C. Mor- be only roughly estimated. In the Society s 'Journal ’ in 1875, 
ton’s estimates, John Chalmers Morton approximately summed up the milk 

industry of England alone, from a consideration of the probable 
average yield of milk per cow. In 1874 the census found in 
June in the English counties 1,614,477 cows or heifers in-mOk 
or in-calf, . Assuming an average yield of 420 gallons of milk 
annually drawn per cow, which is probably no more than is given 
by the average cow beyond the recjuirements of her calf, and 
considering the comparatively low production for dairy purposes 
of Herefordshire, Devonshire, Sussex, and some other suckling 
counties, the quantity of milk dealt with in English dairies is, 
upon the whole, not more than 650,000,000 gallons annually. 
Taking the average daily consumption of a mixed population 
at one-fifth of a pint each, or nearly 9 gallons yearly, the 

21.500.000 of people in England drink, or swallow in puddings 
and other cookeries, nearly-one-third of this milk, leaving not 
more than 450,000,000 gallons for the manufacture of butter 
and cheese. Mr. Morton considers that the whole cheese-making 
of the country is from the milk of about 460,000 cows, mainly 
in Cheshire, Lancashire, Staffordshire, Warwickshire, Derby- 
shire, Leicestershire, Shropshire, Gloucestershire, Berkshire, 
Somersetshire, and Wiltshire ; and as these cows probably yield 
more than an average quantity of milk, while in the cheese- 
districts the calf is taken away from the mother earlier than 
elsewhere, and that the breeds encouraged are such as give (]^uan- 
tity rather than extreme richness of milk, it may be fairly 
assumed that the average yield per cow is as much as 480 gallons 
per annum. Of course the average of well-kept cows is much 
higher — some dairymen getting 600 or 700 gallons, while there 
are instances of cows yielding 900 and 1000 gallons each in a 
year, when fed purposely for giving large quantities of milk. 
This makes the total quantity of milk employed in cheese- 
making in England nearly 220,000,000 gallons ; equal to the 
manufacture of nearly as many pounds of cheese. If the whole 
of the United Kingdom may be taken to make 250,000,000 lbs., 
or 2,232,000 cwts,, this is about one-half more than the 

1.540.000 cwts. imported in 1876. At an average price of 
M, 15s. per cwt., the value of the annual home product of cheese 
will be 8,370,000Z. 

Cheese. Cheshire, Cheddar, and Stilton cheeses, of a quality considered 

d|«gse to perfection in texture, flavour, and aroma, are producsed 
^ small proportion of the dairies of England ; and the 

^theieheese ^Id at the great periodical markets is claj^sed as 
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of medium or inferior quality. The prices current on the first 
Saturday in January 1877 from the latest market sales were — 
fine new Cheddar, 60s. to 94s. per cwt. ; fine new Cheshire, 

78s. to 90s. per cwt. ; fine new Wiltshire, 74s. to 82s. per cwt. 

There are no data available for computing the total pro- Butter, 
duction of butter. But it is considered by some authorities that 
the average yearly produce per cow, when well kept, in milk 
and butter, and the value of her calf, reaches from 16/; to 18/. 

Milk is commonly retailed in towns at Is. M. per gallon, which 
is nearly double the price obtained by the country dairyman 
who supplies the town milk-vendors wholesale. The price of 
fresh butter commonly varies from Is. to Is. 6d. per pound ; and 
the prices of Irish butter in January 1877 were from 120s. to 
160s. per cwt., according to quality. 

Wool . — What is the annual production of wool in England Earl Cathoart 
and in the United Kingdom? Statisticians on the subject 
believe that, within the last twenty years, a considerable change 
has taken place in the average weights of fleeces, partly owing 
to improved breeding, in all counties suitable for the heavier 
classes of sheep, and partly from an extension of crossing with 
larger breeds. And it is considered that the average varies from 
year to year as much as from a quarter to half a pound per 
fleece, according to season. Earl Cathcart, in his Paper on 
Wool in Relation to Science with Practice,” in the Society’s 
^Journal’ for 1875, gave an estimate of home-grown wool, 
taking the weights of fleece from Messrs. J. and J. Hubbard 
of Bradford, and applying them to the average numbers of sheep 
returned for each county in 1867, 1868, and 1869. 

I have now calculated and give in tabular form the figures for 
the average number of sheep in 1875 and 1876. 

From unwashed wool a deduction of one-third is made, to 
arrive at the weight of clean wool ; and the average weights of 
fleece allow for sheep being slaughtered at all times of the year — 
so that, on an average, their fleeces do not attain a full or mature 
weight. 

According to this estimate, the 13,758,000 sheep in England Home produc- 
and Wales, one-year old and upwards, produce on an average tionofwool. 
78,976,000 lbs. of wool, the average weight of fleece being 
about 5f lbs. ; and the 18,448,000 sheep in Great Britain pro- 
duce 22,277,000 lbs. of wool, with, a weight of fleece averaging 
about bj lbs. While the 4,690,000 sheep of Scotland yield 
fleeces averaging 4| lbs., the 3,000,000 sheep of Ireland are 
considered to yield fleeces averaging 6 lbs. : and the totals 
for the United Kingdom are 21,492,000 sheep, one-year old and 
upwards, yielding 119,473,000 lbs. of wool, averaging about 
5 J lbs. per fleece. At a ten years’ average price of English wool, 
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EsTIMATHB AVEEACtE HOMB PeODXJCTION OF WoOL. 


CJOTOTT. 



Number of 
Sheep 

1 Year Old 
aud above. 
Average of 
1875 and 
1876. 

Average 

Weight 

of 

Fleece. 

Pounds of 
■Wool. 

Bedfordshire . . 
Berkshire , . . 

P|7/>VlTt£r>>flTns;T»TrP! . 



464,000 

6 

2,784,000 

Cambridgeshire . 



211,000 

6 

1,266,000 

Cheshire . « . 



68,000 

4 

272,000 

Cornwall ♦ . . 



269,000 

H 

2,017,000 

Cumberland . • 
Derbyshire , , 



357.000 

160.000 

5 

Si 

1,785,000 

840,000 

Devonshire • • 



611,000 

H 

4,582,000 

Dorsetdiire * . 



333,000 

U 

1,581,000 

Dnrham • * • 



136,000 

4 

544,000 

Essex «... 



257,000 

5 

1,285,000 

Gloneester^ire . 
Hampshire • . 
Herefordshire . , 



262,000 

372.000 

210.000 

t 

6 

Si 

1.834.000 

2.232.000 

1.165.000 

HertfixdGhire . . 



118,000 

5 

590,000 

Hnnilogdcmshire . 
Kent .... 
Lancsashire . , 

Deicest^rahire . 
Lincom^hire . . 



§§§§§ 

6f 

6 

H 

6f 

8 

668,000 

3.900.000 

1.094.000 

2.144.000 

7.461.000 

IJiddlesex . , . 



27,000 

5 

135,000 

Momnonthshlre • 



137,000 

2i 

342,000 

Norfolk * . . 



402,000 

4 

1,608,000 

Northamptonshire 
Nortbumberland . 
Nottingbamsihire . 
Oxfordshire . « 
Bntland , , . 

Shropshire . . . 

Somersetshire • . 
StsdTordshire . « 



337.000 

573.000 

163.000 

199.000 
66,000 

296.000 

488.000 

182.000 

6 

6 

6i 

? 

? 

H 

2,022,000 

3.438.000 

1.018.000 

1.094.000 
462,000 

1.628.000 

3.416.000 

1.048.000 

Suffolk . • . . 



264,000 

4t 

1,254,000 

Surrey 

Sussex ....... 

Warwickshire ■ . , , 
Westmoreland .... 

Wiltshire 

Worcesterddre .... 
East Biding of Ycokshire , 

iiliiii 

4 

4 

H 

5 

3i 

Si 

H 

268,000 

1.448.000 

1.339.000 

1.085.000 

1.540.000 
753,000 

2.499.000 

North of Yorkshire . 

436,000 

H 

2,507,000 

West Elding of Yorkshire . 

441,000 

Si 

2,535,000 

Wales - « . . 

• 

. « 

2,000,000 

4i 

9,500,000 

Total, Ehglmid and) 

‘Walds . a a «i 

13,758;000 

Si 

78,976,000 

' Soettod 

* * 

4,690,000 

4i 

22,277,000 

Grett , 

* Ireland. . • 

^ «1%’<iCliah^aian-7 

18,448,000 

3,000,000 

44,000 

Si 

6 

5 

101,253,000 

28,000^000 

220,000 


2X;492,000 

si 

: 119,473.000 


Ee]1£ABSS. 


( Half-breds, 6 to lbs. 

4 Leicesters, 7 to 8 lbs. 

(Downs, 4 to lbs. 

(Unwadied, and one-third allowed 
“I ojff for clean wool. 


K awashed, one-third allowed off 
for dean wooL 
oms, lbs. 

Downs, Zi lbs. 

(Kents and half-breds, 6 to 6 lbs. 
^Downs, 3 to 4 lbs. 


Half-breds, 5 to 6 lbs. 
DownSj 4 to 4i lbs. 


Half-breds, 6i to T lbs. 
Downs, 4 to 4i- lbs. 


(Half-breds, 6 lbs. 

^Downs, 3 to 4 lbs. 

67»* '• 


(Half-breds, 6 lbs. 
XJkfwm, 4 to Si lbs. 


Masham, 5 lbs. 

Scotch, 4 to 4^- lbs. 

General average as |>er Mr. 
Bottonjley*s estimate in 1870. 


General average, as per Mr. 
, Bottoniley*6 estimate in 1S70. 
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according to the Bradford Chamber of Commerce, of l^^d, per 
lb., the value of the average annual product of wool of the United 
Kingdom is 4,604,000/. 

The heaviest average fleeces are in the East Riding of Yorkshire, Weight from 
8|- lbs. ; Lincolnshire, 8 lbs. ; Cornwall, 7|- lbs, ; Devonshire, diflPereat 
7^ lbs. ; Gloucester, 7 lbs. ; Rutland, 7 lbs. ; Somersetshire, 

7 lbs. The lightest are in Monmouthshire, 2 J lbs. ; Wiltshire, 

S^lbs. ; Cheshire, 4 lbs. ; Durham, 4 lbs. ; Norfolk, 4 lbs, ; Sur- 
rey, 4 lbs. ; Sussex, 4 lbs. The largest county flocks of sheep, 
one-year old and above, are in Lincolnshire, 933,000; Kent, 

650,000;, Devonshire, 610,000; Northumberland, 573,000. 

And the greatest produce of wool comes from counties in the 
following order, namely, Lincolnshire, 7,464,000 lbs, ; Devon- 
shire, 4,582,000 lbs. ; Kent, 3,900,000 lbs. ; Northumberland, 

3.438.000 lbs. ; Somersetshire, 3,416,000 lbs. ; West Riding 
of Yorkshire, 2,535,000 lbs., North Riding of ^ Yorkshire, 

2.507.000 lbs, ; East Riding of Yorkshire, , 2, 499, 00(5 lbs. 

Yorkshire and Lincolnshire, yielding 7,500,000 lbs. each, 

with Devonshire 4,500,000 lbs., produce a fourth of all the wool 
clipped in England and Wales ; and very nearly half the wool 
of England and Wales is from ten counties, namely, Northum- 
berland, Yorkshire, Lincolnshire, Leicestershire, Northampton- 
shire, Kent, Hampshire, Somersetshire, Devonshire, and Corn- 
wall. More wool is clipped in Lincolnshire and Leicestershire 
than in all Wales ; more wool in Yorkshire, Lincolnshire, and 
Kent than in all Ireland ; and as much wool in Yorkshire, 
Lincolnshire, Kent, and Somersetshire as in, all Scotland. 

While the average home production of wool is 119,473,600 lbs., imports and 
the export of British and Irish wool is about 1 (>,000,000 lbs. exports, 
per year ; leaving available for home manufacture about 

110.000. 000 lbs. In the year 1876 the imports were from Austra;- 
lia, 264,000,000 lbs. ; from South Africa, 42,000,000 lbs. ; from 
Europe, 36,000,000 lbs. ; from India, 24,000,000 lbs. ; and from 
other countries, 20,000,000 lbs., making a total of 386,000, OOOlbs. 

The exports of foreign and colonial wool amounted, to 

173.000. 000 lbs., making the imports available for manufacture, 

218.000. 000 lbs. An average foreign supply during the last 
three years is about 200,000,000 lbs. ; so that the total annual 
supply of wool may be taken at about 310,000,000 lbs., of which 

110.000. 000 lbs. are of home growth. 

As to the comparative value of different wools, a Bradford Values of dif- 
authority stated the price of different descriptiohs of wool for fereut wools, 
the year 1872 as exhibited in the Table on p. 46. But in that 
year there was less difference between the Talue of lighter 
wool and that of other deep wools, as Irish and Warwick, than 
is usually the case. 
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OoMPAitATivE Prices of Wool in 1872, per Ton of 28 J lbs. 




Highest. 

Lowest. 

Average. 




s. d. 

s. 

s. d. 



lineoln, Hogg 

65 0 

63 

64 0 



„ Wether 

60 0 

58 

59 0 



Irish, Hogg 

26 6 

26 

26 3 



„ Wether .. 

25 6 

25 

25 3 



Stafford, Warwick, and Midland 






Counties pasture-wool generally — 






Hogg .. .. 

63 0 

‘ 60 

61 6 



Wether 

59 0 

I 57 

58 0 



Half-breds, HorMk, &c. — 


1 




„ Hogg 

•• 


59 0 



„ Wether 

•* 

! 

55 0 



Downs— 


I 

1 




« Hogg 

.. 

1 

i 55 0 



„ Wether 

•• 

i 

i 

; 49 0 



Poultry . — It would be futile to attempt ’any estimate of the 
total production of eggs, of poultry for the table, and of feathers ; 
though Leonce de Lavergne, in ^ his * Rural Economy of 
England/ ventured to state the annual produce of our birds (not 
including game) at 800,000Z. ; and Dr. Wynter, in his * Curiosities 
of Civilisation/ enumerated 2,000,000 fowls, 350,000 ducks, 
104,000 turkeys and 100,000 geese, as sold yearly in the London 
markets. It is true, however, that poultry-keeping and even 
bird-farming have very greatly extended of late years ; that 
attention to this branch of the farmer’s business has substituted 
good management for neglect throughout most parts of the 
kingdom j and that, as a result of the still increasing taste for 
breeding and exhibiting the most perfect and highly developed 
specimens of native and imported varieties, valuable and profit- 
able birds of pure breed, or crosses from properly matched breeds, 
have largely taken the place of inferior poultry which possessed 
no merit either as egg-layers, mothers, or table-birds. The 
demands of great cities for dainty diet have encouraged im- 
provements in poultry production, till Surrey and Sussex no 
longer enjoy a monopoly of high prices for early chickens ; 
Buckinghamshire, which annually raises hundreds of thousands 
of its milk-white Aylesbury ducks, is imitated by other counties 
able to supply the large centres of population in the North ; 
Christmas turkeys and geese are grazed in flocks and fattened 
J^r market in other parts of England besides the eastern 
Dorking fowls, or crosses between Dorking and 
bt between Dorking and Cochin, are sent to market from 
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all parts of the country, of perhaps double the average weight of 
the birds killed a few years ago ; and the home egg-trade has very Eggs, 
greatly increased, though there exist no figures by which it can 
be compared with the enormous importation. In the year 1876 
we imported from the Continent, chiefly from France, 6,274,924 
great hundreds ” of eggs, at ten dozen per hundred, amounting 
to no fewer than 752,990,880 eggs, or more than 2,000,000 eggs 
per day. The Custom-house valuation of the year’s import was 
2,610,231Z,, at 8s. 4zd. per ten dozen. 

Ordinary prices are, for fowls, 5s. to 15s. per couple, according 
to size and season ; ducks, 6s. to 10s. per couple ; geese, 8s. to 
12s. each; and turkeys, 10s. to 16s. each. 


CHAPTER III. 

Management of Cattle. 

While under Jhe first division of this paper I have briefly 
sketched the characteristic features of English husbandry, its 
soils, crops, and breeds of animals, I collect here the principal 
points of information to be given with respect to the breeding, 
rearing, and fattening of live-stock, — reserving, however, the 
subjects of dairying and summer grazing for the separate section 
on Pastoral and Dairy Farming. 

At what age Cattle commence Breeding, — ^Practice varies much Age when 
as to the precise age when heifers first begin to breed. Of 
course by placing them in a breeding condition at too early an * 
age, their growth is stunted, their constitution is weakened, and 
the progeny are not well developed in size and stamina. The 
greater injury is suffered by the female. As a general rule, a 
bull is not used before he is a year and a half old, and a heifer 
is not put to the bull till she is two years old. But this rule has 
to, be varied from. Thus, when the female is to be a milker, 
she is commonly allowed another half-year; that is, her calf 
comes when she is between three and four years old. The 
reason for this is that milking by hand exhausts the cow rnore 
than suckling, a calf seldom milking its mother dry ; the maturer 
cow can better stand the drain, and at the same time can better 
nourish the foetus of her next calf. The other variation from the 
rule is when the animals are not to be afterwards retained for 
the herd. High-fed heifers may be put to the bull at under two 
years old ; otherwise they may probably miss breeding at all. 

The Season chosen for Calving • — -The best season of the year Seasons for 
for calving is a very important question to English breeders, calying. 
(to whom the rearing of valuable calves is of greater importance 
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than is commonly understood in the milk and butter producing 
countries of the Continent), although one might suppose it 
to he easily settled by answering, ‘‘The best time to drop 
a calf is just when you happen to want it.” In dairy-farming, 
say that you want milk in quantity almost the year through, 
you can time your calves to fall any month, from say October 
through the winter and spring up to midsummer. But, apart 
from dairying, there are two great calving seasons, each 
having its advocates. As a matter of fact (deduced by a 
calculation referred to under another section of this Memoir), 
the 3,700,000 cows and heifers of the United Kingdom 
enumerated as in-calf on the 25th of June, represent about 

807.000 heifers added to the herd in a year, drafted and fed-off 
after about four calvings on an average. To account for the 
number of calves enumerated at the Census, or killed for veal, 
and for the number of young cattle under two years old found 
at the Census, it has been found necessary to assume that these 

3.700.000 dams calve in the different quarters of the year about 
as follows : 38^ per cent, in the first quarter, *374 per cent, in 
tide second quarter, lOJ per cent, in the third quarter, and 
13^ per cent in the fourth quarter of the year. 

Spring calTing. The point in the controversy between the advocates of spring 
calving and calving later in the year cannot be put more 
strongly than by Mr. Thomas Duckham in a paper read to the 
London Fanners’ Club ; and I will therefore give the gist of his 
arguments, showing what effect the extensive adoption of each 
system is calculated to produce upon the breeding and milking 
qualities of the dam, and upon the constitutional development 
and generative powers of the offspring ; and setting forth also 
the economical considerations which should decide the qu^tioiiv 
If a heifer is to halve early in autumn, she must be put to the 
bull in the middle of winter, when both heifer and bull are being 
fed upon dry, and, to some extent, artificial food — just the sort 
of food declared by authorities to be unfavourable to successful 
impregnation — awhile rich^ j^cy, succulent vegetation is the most 
favourable to breeding. In a few months time she is turned out 
to the pastures, to graze the young and succulent grasses, which 
Bie precisely calculated to develop her milk ; whereas, it being 
yet too early for her milking properties to come into action, she 
converts the said food into fat, to the injury of her lactic secre- 
tions, and to the danger of her own life by puerperal fever, from 
being too fresh when the time of parturition arrives ; to which 
must added the by no means trifling consideration that sho 
wHl be heavy in-calf through the hot season when flies are a 
and thus run considerable risk of abortion, ‘^The 
” says Mr. Duckham, shows that it is an animal 
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born out of due season, and, if reared, it must be treated as a bot- 
bouse plant until tbe following spring; and by the unnatural 
season at wbicb it was calved, tbe animal is to a great extent 
deprived of tbe genial rays of tbe sun and tbe invigorating and 
refreshing breezes, tbe fond caresses of its dam and tbe free 
exercise of its body, all of wbicb are essentially requisite for tbe 
young calf s bealtby growth. Tbe dam has to be kept through 
tbe winter upon good and expensive food, or she will give no 
milk.” 

Suppose tbat-a heifer is to calve late in autumn, tbe very same Autuma 
objections are in force, except that there is less danger 
puerperal fever at calving. Tbe natural tendency of tbe cow is 
to yield most milk directly after calving ; but tbe circumstances 
under wbicb she has been kept for many months check rather 
than favour its production, and tbe lacteal organs have become 
much less active before the cow obtains tbe spring succulent 
food wbicb is most conducive to tbe production of milk. 

Tbe calf, too, has to be raised like a bot-bouse plant, Le. it is 
house-fed, and subject to unnatural treatment at a period of its 
life when tbe foundation of its constitution should be substantially 
laid. When dairying is a consideration, tbe cow is compara- 
tively unprofitable during tbe best season for milk. Suppose, 
now> that a heifer is to c^ve in April or May, she must be with 
tbe bull in July, or early in August, at a period when both 
animals have been partaking of young and succulent vegetation. 

While in-calf, she can be kept in tbe most inexpensive manner 
during tbe winter ; and as spring advances, and tbe day of par- 
turition draws near, her food should be improved, and she can 
be allowed a few hours daily in tbe pastures. Tbe young, rich, 
juicy grasses will tben purify her blood and develop her milking 
properties. In a few days after calving tbe heifer finds in tbe 
pastures tbe food best calculated to meet her wants, at a time 
when her natural tendency to produce milk is most active. 

Tbe calf has free liberty in tbe open air, its vital organs^ as 
well as every muscle, being brought into bealtby action by fresh 
afr and exercise, and tbe foundation of a robust constitution early 
labj. Compare this with tbe winter ‘‘bot-bouse” treatment, to 
wbidi the words of Dr. Hitcbman of Derby (a Shorthorn breeder) 
are appli^ble “ Exclude a young growing animal from ligbt^ 
keep him warm by means only of the carbonic acid gas which 
be has breathed from bis lungs, and by tbe decomposition of bis 
wetted bedding and tbe ammoniacal gases which emanate from 
bis secretions, and you plant the seeds of scurvy, black-leg, and 
those other complaints wbicb carry off calves suddenly and 
hopelessly.” 

There is no doubt that one reason why we hear so much of 
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bigk-bred stock proving barren, and so much of their loss of 
milking property, is due to the system of autumn calving. 
Nevertheless, agriculture is by no means an art of rigid cer- 
tainties and invariable formulae; and though spring may be 
theoretically the right time for calves to drop, calves are still 
reared with advantage when coming at other seasons, particu- 
larly where there exists no adequate proportion of natural 
pasture. Calves must fall in September or October, because 
the arable-land farmer has his greatest supply of food in the 
winter ; and by house-feeding, with a milk diet largely supple- 
mented and very speedily replaced by all sorts of good things, 
the calves grow very rapidly, and a greater number can be 
reared in this way than by simply letting one cow suckle one 
calf. 

Calves, again, intended for veal, are dropped in October and 
house-fed, turning out in spring nearly as big as yearlings under 
the spring-calving and suckling system. 

Milk and butter are at their highest value in winter ; and 
hence dairy farmers in many districts, as in the best dairy 
regions of the Continent, prefer that their cows shall calve in 
November, December, and January. 

Treatment of Calves , — ^When a calf is to be raised by hand, it 
is a <juestion how long it should be allowed to remain at first 
with its mother. Some dairymen take it away at once, not 
suiFering the cow even to see it ; unless, indeed, the dam be a 
heifer, when a few days of suckling will make her easier to milk 
afterwards. By escaping all “ worrit ” after her progeny, she is 
supposed to give her milk more kindlj^ to the pail ; but, if better 
for the dairy, this is certainly worse for the little calf. A very 
common practice is to leave the calf for three days with its dam. 

In Devonshire, by a prevailing though not universal custom, 
the calf is taken firom the dam at eight or ten days old, and 
given, for the first week, about 5 pints of new milk twice a day ; 
then some of the new milk is withdrawn, and an equal quantity 
of skimmed milk added for two or three weeks ; when all the 
new is taken away, and a few turnips and oatmeal are given 
until the time for turning to grass. Commonly, except in the 
severest weather, the calf never enters a shed until calving, 
working, or fattening. This shows the constitution and hardi- 
hood of the Devon breed, also the mildness of the south-western 
climate. 

To what extent the practice of suckling prevails can hardly 
be ascertained, but references are made to this point in my 
notices of the different breeds, Hereford calves, for example, 
are generally suckled on their dams for three to six months, 
the buil-Kjalv^ often run with them for eight or nine 
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months. When breeders do not follow the simple but expen- 
sive course of letting the calves run with their mothers, it is 
common to make a cow suckle two calves. In rearing by hand, 
many modes of management are in favour. In all cases the first The calfs diet 
food is new milk, warmed to the temperature of the mother’s 
milk. This continues for a fortnight at the least, and then 
some stock-masters, with a view of gaining a little butter, and 
rearing the greatest number of calves, begin to substitute skim- 
milk for new milk. During the third week of the calFs life, 
they let one-third of his allowance consist of skim-milk, boiled 
and allowed to cool to the natural temperature, and, during the 
fourth week, fully half the allowance is skim milk, and half new 
milk. 

One of the most annoying things in calf-raising is the careless- 
ness or wilful laziness of servants in scamping over this trouble- 
some boiling and warming up (more troublesome still when 
mixtures and porridges have to be prepared); and one chill 
meal will injure, or may kill, a tender calf. 

The quantities given at each meal vary according to the Feeding the 
breed, size, and state of the calf. For a healthy Shorthorn are 
commonly used — ^in the first week about 3 pints at once, given 
three times, say 4 quarts per day ; gradually increased till, in 
the fourth week, the quantity is 5 pints at once and three meals, 
making up 8 quarts per day. At one month old, when the 
calves eat hay, finely sliced roots and cake, two meals a day 
may suffice ; the quantity at two months old being 4 quarts at a 
meal, or 2 gallons daily. A minor detail, but of some import- 
ance, consists in the mode of giving the meaL Good managers 
not only induce calves at starting to drink out of a bucket, by 
causing them to suck up the milk through the herdsman’s (in 
old-fashioned times it used to be the dairymaid’s) fingers ; but 
they continue this practice, to prevent the little animals swal- 
lowing too much at a gulp, and to allow of an admixture of 
saliva while the food is passing through the mouth. A nose- ^ 

bag with small apertures is sometimes put on when giving the 
backet-food. A recent invention for properly "giving the calf his 
morning and evening meals is Tucker’s calf-feeding bucket ; 
another is White’s artificial dam, and another Brooks and Co.’s 
Lac Trephoer ; the first being well spoken of. A muzzle (of 
wire or leather, cup-shaped, with a band sewn at each side to 
buckle behind the ears) kept on, except at feeding time, will 
prevent the calf taking up straws and swallowing them l^fore 
the power of digestion can cope with such food. Sometimes 
a mass of undigested straws h^ been found in a dead calfs 
Stomach. Of course, the time for wearing the muzzle is until 
the calf has been observed to chew the cud.” 

VOL. XIV. — S. S. 2 M 
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mk I have spoken of new milk and skim-milk, half and half, 

substitutes. before the calf is a month old it is now usual to substitute 

porridge for a portion ofthe milk, different managers making use 
of different articles. I believe boiled linseed-gruel or jelly is as 
good as anything. A pound of linseed makes a gallon and a 
half of grael. Some people prefer the gruel of linseed and 
wheat-meal together, in the proportion of two of the linseed 
to one of the wheat-meal, boiled and mixed with the milk. 
Others use oilcake-porridge, the cake crushed fine, boiling 
water poured on it (about four parts of water to one of cake), 
letting it stand half a day, with occasional stirrings. Other 
breeders use oatmeal, pea-meal, and bean-meal, and.flour of the 
carob or locust-beans, making the porridge by pouring hot water 
upon the meal and mixing with the milk gradually so as not to 
let the mixture get lumpy. Irish moss is used, also treacle-dip ; 
but this in moderate proportion, seeing that cow’s milk is 
not very sweet Hay-tea, made of old hay; macerated in water 
hot, but under the boiling-point, is an admirable thing to mix 
with milk, as it contains a large amount of nutriment in a 
soluble forir^. Wise managers make use of several of these 
liquid compounds, so as not to let ^y one of them pall upon the 
appetite of the radfi And by occasionally using them sepa- 
rably in turn> judiciously plying the laxative or astringent 
articies of diet according to the state of the calf s bowels, there 
is a likelihood of . keeping the calves healthy ;---thus oilcake, 
flax-seed, or oatmeal is used, when the body is bound, pea-meal 
and bean-meal, &c., when the bowels are loose.,. , . ; j " 

Detailed Innumerable examples might be adduced of 

example of management of calves. , I must' be content 
reanng ca ’les. of one. Mr. Henry Ruck, of Eisey, 

in Wiltshire, rears calves thus — ^and in.rbsphg 
animals has not lost one in two yeats.. He the calves 

from a dairy after they are ten days old, as up to that time they 
require their mother’s milk, which is unfit for butter making. 
The price is 305. each. For the first three or four days they 
have 2 or 3 quarts of milk at a meal ; then gradually some 
food in the shape of gruel is added, and by degrees water is 
substituted for milk. Mixing oilcake with the gruel is the 
secret of success. Half oilcake is used, the best that can be 



l^uichased. Take a bucket, capable of holding 6 gallons, put 
into jt 2 gallons of scalding water, then add 7 lbs. of very finely 
gihrod. liniseed-cake^ which is obtained by collecting the dust 
tbaf fells through the screen of the crusher, and passing it 
' a rcRcr-mill ; ^ w^ stir the oilcake and water, toother, 

;Of hay-tea^ .This .haj-tea, is' 

’^mp^i'hy small tub with'.sw€^,,hs^,:'pcnOTag .ou' 
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scalding water; this is used in the evening, and a suiScient 

quantity of scalding water is added to the hay-leaves, which are 

covered down for next morning. The hay-tea is very sweet, 

dark in colour, and the extract of the different herbs probably 

assists digestion. Again the mess is stirred, and 7 lbs. of mixed 

fl our Well worked in. This mixture consists of one-third wheaten 

flour, one-third barley, and one-third bean-flour. Sufficient cold ^ 

water is added to fill the 6-gallon bucket, and the whole is well 

stirred. Two quarts of this, with 2 quarts of cold water, are 

sufficient for a calf at a meal, and the mixture has about the 

right temperature. The food is given at regular hours — ^say 

6 in the morning, and 6 at night. Each bucket of gruel is 

a meal for from twelve to fifteen calves, and costs about Is. 6rf. ; 

or 3d. a day for each calf. The food is always measured 

with a two-quart cup, so as never to overload the stomach 

of a young calf. After fifteen days, when the calf chews the 

cud, some of the difficulty and danger are passed, and when the 

calf eats well, the quantity of gruel is gradually diminished. 

The calves are tied up while being served, and they suck 
through the cow-man’s fingefis, as this prevents bolting, and a 
proper quantity of air is also taken in. As soon as they can 
eat, crushed corn, sweet hay, and roots, are placed within their 
reach; vetches also when available, and mangolds when prafc- 
ticable. The calves live in a cool well-ventilated house, are 
kept very clean and quiet, supplied with fresh water daily, and 
the manure is frequently removed. 

During the first winter Mr. Ruck uses the following mixture 
of food for his calves : — 5 cwts. of straw-chaff, 10 cwts. of pulped 
mangolds, 1 cwt. of oilcake, and 4 cwts. of mixed crushed corn ; 
put together and allowed to heat moderately. This gives a ton 
of food superior to hay at a cost of about 

Weaning from milk and bucket-food altogether comes at Weaning, 
various ages, according to the customs of different managers ; ' 
th]^ to four months being the most common agCj though 
m^y calves are reared without tasting any milk after they are 
twi^''ici0nlh^old. ' , 

The most prevalent ailments of young cattle are scour or Ailments of 
dianhc^ and house or catarrh, ftom which great losses often 
occur; and anoflier special danger to which they are liable is 
quarter-ill, or blaek-iegi 

Warned and yearlings are usually run thinly upon the Grazing calves. 

sh«ep pastares dnimg tke'tommer, to 

circumstances, as they ^em tb require it»;; sometimes m>m a 
good to inferior- pasture, 'Or mrsk, or ^ahy i^alulary chaOge 
the farm wilj affiM. v It Idtofiid h tO have 

meadows on soil quite differdht from ihat of the general grazings, 

2 M 2 
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where the prevalent herbage of a lot of grass-land, perhaps 
a few miles from the home farm, may prove a corrective to the 
laxative or other qualities of the grass on the home farm. In 
autumn an aftermath is often provided, to which the young 
stock may be taken as the old pastures begin to lose their 
freshness. When the aftermath, too, falls off, recourse is had 
to more oil-cake and other artificial feeding stuffs. 

Wintering As autumn approaches, the young animals are housed at 
calves. night, the shelter consisting of open yards, well bedded, with 

sheds into which the calves can retire at pleasure. Indeed, 
this is the sort of accommodation that calves and yearlings 
should enjoy through the winter, in preference to closed up 
stalls or boxes, I am sorry to say that the essential requi- 
sites of air and exercise are but little considered over wide 
areas of this kingdom ; and farm buildings are, as a rule, con- 
trived without due regard to the wants of the young animals, 
A common error with architects being the notion that calves 
and yearlings should be kept warm, without allowing for their 
freely moving about and respiring uncontaminated air. As to 
the winter food of yearlings, they are too often injured by an 
injudicious use of straw-chsSf ; though straw might be employed 
much more largely than at present in the feeding of adult 
cattle. One of the best managers of stock gives to each of his 
yearling cattle 25 to 40 lbs. of roots, 6 to 8 lbs. of chaff, and X lb. 
of linseed-meal or oil-cake, with 1 lb. of oats, barley, maize, 
or other com, according to the price ruling in the market at the 
time. This is boiled or steamed with the pulped roots and 
chaff- 

The summer grazing of young and store cattl% is pf 

under the head of Pastoral and Dairy Farming/’- 1 
to that fundamental branch of all arable husb^drj, exdfeptog 
on some classes of small farms, mea.t-making and manure- 
making at the homestead. 

Open yards for Winter Sousing and Weeding CcMh, — ^The old practice 

. of feeding cattle loose in open yards, or tied by the neck in 
semi-open sheds or hovels, 'prevails to a large extent in England, 
notwithstanding all the experiences of late years with boxes and 
covered yards. Of the non-nitrogenous food consumed by warm- 
blooded animals, chemistry tells us that a considerable proportion 
is expended in maintaining the natural heat of their bodies — it 
is so much fuel dissipated by a process strictly analogous to 
combustion — ^and that fat, accumulated under certain circum- 
stences, may he regarded as a store of fuel laid up for future 
; ^a^rgencies. Of course it is apparent that if fatting cattle are 
^¥i@s|5osed to a low temperature, either their progress must be 
/ * or an additional expenditure of food be incurred. 
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Protect tlie animals bj suitable shelter and covering, that is to 
say, prevent radiation and conduction of heat from their bodies, 
and they will eat less and yet lay on more flesh and fat. This 
is what theory says. 

In open yards, however, there are the greatest facilities for con- 
verting whole straw into manure, and the cattle thus fed require 
least attendance and look well when brought to market. Of 
course, both stock and manure suffer from exposure to prolonged . 
wet and protracted cold weather. 

Nearly all the Norfolk beasts are fed in open yards, holding 
ten to twenty each ; and the Norfolk farmers, some . of the best 
managers in the kingdom, find the system well adapted to their 
husbandry, which, being the four-course, furnishes them with 
a large quantity of straw for litter. In Lincolnshire this 
treatment of fatting cattle is not carried to the same extent. 

The stores and half-fat animals intended for the next summers’ 
grazing are fed in open yards, with open shed-roofs or shelters, 
for them to run under. Some managers fatten bullocks in yards ; 
but the majority are finished off in stalls or boxes. 

Where straw is not superabundant, the open-yard system of 
fattening is wrong, on the ground of waste; and housing is 
requisite for the purpose of economising straw. It is argued 
that as the open-air system is at fault, in failing to utilise to 
the best advantage one of the main cattle-food products of the 
farm, either there should be more cattle fed in boxes with the 
abundance of straw, or else more white-straw cropping is grown 
than can be dealt with most economically. But this opens 
up the question of the best system of husbandry adapted to 
each particular description of land — and that depends upon 
many other considerations besides the consumption of straw. 

The old-fashioned, but still prevalent open-yard feeding, with 
its careless use of straw and its loss of caloric from the animals’ 
bodies, is not to be put right at a single stroke by just shutting 
up the cattle in houses and cutting the straw for them. 

Stall-feeding is about as old-fashioned as feeding in oj^n 
* courts ; but it has not died out yet, and bids fair to last for gene- 
rations to come. 

The commonest arrangement is for the animals to stand in Stall-feeding, 
pairs, two in a stall, that is, between low boarded divisions, 
each beast being chained by the neck to a ring that can slide 
up and down a long staple in a post. A trough or manger, low 
down, is in front of the animals; and either a small water 
trough, placed so that both beasts can drink out of it, or else 
one long trough (higher up than the manger and further from 
the animals) runs the entire length of the building and supplies 
all the animals. 
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In a well-made house, sufficiently closed-in to be warm, 
without being dark or impeding ventilation, cattle do well in 
stalls. The least amount of litter is required, because the 
beast’s droppings are cleared out every day. The disadvantages 
are that a great deal of labour in attendance” is required, and 
the animals get no exercise whatever — supposed to be necessary 
for their health. As to this latter objection, all depends upon 
the length of time the animals are thus in durance. 

Mature and fatting animals are thus stalled for half a year 
together ; but milking cows that live in stalls should be turned 
out daily for an hour or two loose in a yard. 

Hamraels. The “ hammel” system combines the advantages of open yards 
and of stalls. Each shed (f.c. a compartment of a long hovel, 
partitioned off) should be of a size to contain easily from 
two to four beasts, so that they can comfortably walk round it, 
and the doorway opens into a small uncovered yard ; the best 
arrangement being a long building, subdivided into boxes, with 
a row of little yards outside. The troughs for the food and 
also moveable racks are in the yards. 

f .Th^ animals have more freedom than when fed in close 


Boxes. 


Size of yards, 
stfdls and 
iMjxes. 


hous^T— they have moderate exercise to keep them healthy 
hindering their fattening — ^they get sun and air, rain, 
too, if they please, and shelter whenever they choose. They 
cm. go to iheibod when they like, and this, being in the open 
air, keeps fresh. In fact, nature is consulted so far as is com-? 
patible with convenience of administering food and bedding. 
Th© cost of attendance is. less than on the stall system, ^the 
dung being covered over with fresh litter, instead 
removed; and the manure, too, being about 
under cover, is little powerful than 
boxes. • " j ' ~ " t -j' . ' 

Boxes” — compartments inside ‘ sheds completely under 
cover — preserve the animals from cold and from disturbance. 
The cattle have a moderate amount of exercise, require less 
attendance than when in stalls, less stx&w is required for bedding 
than in open yards, and the manure, screened from sun, wind, 
and rain, and absorbing the urine, is superior to that produced 
by other plans. 

The space suitable for cattle in open yards, with shelter sheds, 
may , be taken at about 100 square feet per head, including the 
shel^ In covered yards, where the animals have always a dry 
bed, tim area .may be reduced to 80 square feet, including that 
by the feeding-troughs. In single boxes, which are 
yeiy sizes, Mr. J, Bailey Denton (in hia 

‘ The Farm Homesteads of England ’) consideri^ 
fci a lair standard area, including the space covei^ 
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hy the troughs and the mean space in stalls may be taken at 
40 square feet per ox. These dimensions apply to cattle of 
mature age, in process of fattening, or yielding milk ; though 
in many cases much larger areas are given; and full-grown 
Hereford and Shorthorn oxen of course require more room 
than sm^dler varieties of dairy cows and young stoc^. 

A convenient width of building for stalls is 18J feet within 
the walls ; which gives a feeding-passage at the head, 4 J feet ; a 
feeding and drinking-trough, 2^ feet ; the stall or standing, 7J* 
feet; gutter, 1 foot; back-walk, 3 feet. Cows tied up in pairs 
have commonly a stall of feet width, and fattening bullocks 
in pairs, a width of 8 feet. 

For boxes, the most economical breadth of building is about 
25 feet, allowing for two rows of boxes of 10 feet each, with a 
5-feet feeding-passage between, and each box may measure 10 
by 9 feet. The floors of the boxes lie 1 to 2 feet lower than the 
ordinary floor-level of the farm buildings. 

The cheapest form of house for a large number of cattle is Arrangements 
probably one in which the animals are placed in two rows, 
with a feeding-passage between. One of the best examples of ^ 
such an arrangement, with central tramway and contrivance for ^ 
almost automatic distribution of the food, is that of Mr. Edmund 
Ruck, at Braden, in Wiltshire. 

Cattle require cleanliness and convenience, but not artistic 
beauty in the fittings of their buildings ; and hence some deco- 
rative fancies of architects or amateurs in farm-buildings may 
be considered ah entirely misplaced outcome of extravagance in 
designing. Feeding-troughs of rough brick or of coarsely tCM>ied 
stone will do ; and slate, or smoothly-moulded cement linings 
are an improvement. Mr. Bailey Denton, however, prefers 
earthenware lining for the purpose of keeping the trough in the 
cleanest condition. Water-troughs are best furnished by a self- 
suppiying system ; and these troughs should be emptied once a 
day by a plug or tap, to discharge the stale contents, which are 
wash down the stall. 

>^Oit the value of covered yards, of which a large number now Covered yards, 
in many parts of England, I cannot do better than quote 
the experience of Mr, Henry Howman, of Hailoughton, Goleshill. 

In a paper read to the Midland Fanners^ Club, Mr. Howman said. 

One difficulty to be contended a^i#st in making manure under 
cover is to get sufficient moisture to prevent it getting fine-fang^ ; 
and, when an abundance of long straw is put into the yards for 
litter, this evil is apt to take place, and the manure becomes so 
light and dry that it has to be cart^ oht into a heap to allow 
the rain to moisten it and make it todfer enough to be ploughed 
i]3llN;he land, — ^bythis very act, ’and the consequent washing 
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and draining that takes place, neutralising the good gained bj 
making the manure under cover. Now, I have met the diificulty 
by not allowing one bit of straw to he placed in the yards for 
litter without first being put through the litter cutter, and cut 
into about 6 in. in length ; and this, I am convinced, is an abso- 
lute necessity for the proper making of the manure. After two 
years’ experience of the plan, against the cost of cutting up the 
straw, which is done by hand, I gain these advantages— the 
yards are littered more evenly and regularly, and not so much 
straw is used ; while, in emptying the yards, a great saving of 
labour is gained, because the manure is forked out so much 
more easily, and it is ready to be carted on to the land direct 
from the yards, and all the wasteful and laborious carting it 
into a heap, to be rotted and washed by the rain, is saved. I 
think there can he no doubt that the manure made under cover 
must be more valuable than that made in the open yards ; how 
much more valuable I am not prepared with any comparative 
figures to show ; hut the fact that all the valuable fertilising 
iGuaters axe neither diluted by the rain nor drained away must 
improve the qusdity.” 

Mr. Howman’s covered-yard premises cost about 2500/. ; and 
taking the increased value of the 750 tons of manure made in 
the year, as compared with open-yard manure, at 3s. per cubic 
yard, this amounts to an improvement, or saving in the manure 
of 112Z., or nearly 5 per cent, on the cost of the buildings. He 
considers this a sound basis on which to estimate the sum a 
tenant can afford to pay to a landlord for erecting a cov^ed 
homestead. The comparison here is with open-yard manure 
badly managed. But there is no doubt that at least ^ ton of 
straw per head of cattle wintered is saved in covered homesteads : 
and this is a gain of 2L 10^. to BL per head, — say in one season, 
125/. to 150/. upon fifty beasts. For straw is a commodity of 
high value in England, and it is permitted to he sold off most 
farms within easy distance of towns. 

Mr. Howman observes, truly enough, that it is not at all 
necessary to pull down all the present buildings and to rebuild 
on new lines^ as has been done in his case ; hut yards as they 
exist at present might be 'covered over, and so arranged that 
they could be worked in with the buildings with little or no 
alteration ; this could be planned and carried out by the estate 
carpenter or builder, and the cost would not be so great as to 
frighten landlords, who would have to find the capital, or the 
tmant, .who would have to pay the interest.” In fact, the 
tenant could afford to offer such a percentage to the landlord as 
nronld be an inducement to him to invest in such an improve-^ 
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Assuming the form of the existing yards to be as follows : — 
the barn and main buildings to occupy one side of a square, 
from which at right angles should run the sheds, with the 
open fold-yard between them — then to cover over the yards and 
build up one end would be all that is necessary, and this 
would cost about 20s. the square yard of ground to be covered- 
Assume the size of the yard to be 300 square yards, and the 
depth one yard, that would mean 100 cubic yands of manure, 
this, at 2s, a cubic yard, the supposed increased value by cover- 
ing the manure, would give 30l, or 10 per cent, for covering 
the yards. 

The estimate for roofing only would be 51, a square of 100 ft. ; 
and 9 in. walls would cost 5^. a square yard to build ; but, of course, 
this depends upon the price of bricks, which varies considerably. 
The corrugated-iron roofs seem to offer certain advantages for 
the purpose, and can be erected at a cheaper rate than ordi- 
nary slate or tile roofs ; they could be erected at about 15 ^. a 
square yard of ground to be covered — and the difficulty of the 
temperature being too hot in summer, and too cold in winter, 
could be overcome with a little trouble and a very slight 


Food of Fattening Beasts , — The old fashioned diet — of uncut Roots for 
hay €£d whole or sliced turnips, from a hundredweight per 

day to much more for large oxen, knd linseed-oilcake, beginning 
with 7 lbs., increased up to 14 lbs. or more per day — ^has been 
abandoned by scientific manufacturers of meat, though it has not 
been altogether superseded on English farms. In a good turnip 
season on turnip farms the feeders go far beyond the consideration 
of merely putting flesh on a bullock, and make him, to a certain 
extent, a waster of food, by passing large quantities of roots 
through him for the purpose of converting them into manure. 

And without a large allowance of roots, not cooked, but raw, 
given during the last few weeks of the fattening process, bullocks 
do not always give the butcher satisfaction in their internal fat, 
while their flesh is not so firm as it should be. The credit which 
the Norfolk cattle maintain in the London market from January 
to late in spring is greatly owing t<y the abundance of roots with 
which they are supplied. Thus, a rule which holds gocni in a 
poor turnip country will be inapplicable in another part of the 
kingdom where the roots possess a fax more nutritious quality. 

Hence, the experience of Scotch feeders is rarely realised in Eng- 
land. Mr. William McCombie, of Tillyfour, in Aberdeenshire, 
fatted from 300 to 400 beasts annually, selling them in London 
at an average price of about 35Z. per head. Yet he never gave 
them more than 4 lbs. of oilcake and 2 lbs. of bruised oats 
per head per day. They had what turnips they could con- 
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sume, and ate straw ad libitum ; and Mr. McCombie stated bis 
airerage return from feeding on Aberdeen yellow and Swedish 
turnips to be 12Z. per acre. In the south, the calculation in a 
rough way would rather be as Mr. J. Chalmers Mortpn once 
put it : — 

Mr. J. C. Take the production of roots at 20 tons per acre, for a good 

^ trefoil or clover at 30 cwt. per acre, and see 

(with proper management) keep a fair-sized ox 
in a going-on state. Let the daily food be 6 stone roots, 6 lbs. 
clover-chaff, 12 lbs. of straw-chaff. The artificial food 6 lbs., 
say, 4 lbs. linseed-cake and 2 lbs. of corn-meal. This gives from 
^ the produce of 1 acre of turnips and 1 acre of clover, 76 weeks’ 

keep for a bullock; or, putting it in a different way, 1 acre of 
turnips and 1 acre of clover (with straw in addition) will keep 
3 beasts through the winter. The artificial food, with cake at lOZ., 
and bean, Indian-corn, or lentil-meal at 8/. per ton, will cost 6rf. 
per week per head. It is but a moderate sort of bullock that will 
not pay 6s. per week for this keep, which will leave 5Z. per acre 
for the roots, and 3Z. per ton for the clover consumed, besides the 
manure. Those who do not give clover to. their cattle may add 
2 lbs. of artificial food per day, and use all straw ; but a portion 
of 'egmh is to be prefeixed for profitable feeding. If a farmer 
realises 5^. per ton for his roots, and 3Z. per ton for his hay, by 
feeding bullocks, he does very well, as ordinary good practice 
goes. 

Where unprepared dry food and roots are still retained as the 
bulky portion of cattle provender, the v^ry general practice now 
is to replace a portion of the oilcake with com or meal. 

It would he convenient to classify the many different systemsbf 
feeding,- as the “ raw food,” the ‘^cooked food,” and the pulped 
an<d fermented but a mixture of one or more of these methods 
is so often followed, that the simplest way will he to describe 
the general management pursued in a number of representative 
cases. 

cattle- Cookery, by boiling or steaming, though of very old date in 
preparing cattle-food, was revived in importance a few years ago 
Mr. Warnes* Ly Mr. Warnes, of Trimmingham, in Norfolk, who claimed to 
joactice. have introduced the system of box-feeding. His fattening com-- 
jmund was thus made 

*^LFpon every 6 pails of boiling water, 1 of finely crushed 
linseed-mestl is sprinkled by the hand of one person, while 
rapidly stirs it round. In five minutes, the mucilage 
formed, a half-hogshead is placed close to the boiler, 


f 
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chaff, &c*, is next added, and two or three cups of the jelly as 
before ; all of which are then expeditiously stirred and worked 
together with the fork and rammer. The mixture is after- 
wards pressed down as firmly as its nature will allow, with the 
lattet instrument, which completes the first layer. Another bushel 
of the pea^straw, chaff, &c., is thrown into the tub, the mucilage 
poured upon it as before, and so on until the boiler is emptied. 

The contents of the tub are lastly smoothed over with a trowel, 
covered down ; and in two or three hours, the straw, having 
absorbed the mucilage, will also, with the tumip-tops, have 
become partially cooked. The compound is then usually given 
to the cattle, but sometimes is allowed to remain until cold. 

The bullocks, however, prefer it warm ; but, whether cold or 
hot, they devour it with avidity.” * Another modification is, — 

To 9 or 10 pails of water is added a bushel of swedes, sliced 
very small ; after having boiled a few minutes, about 2 pecks of 
linseed-meal is actively stirred in ; then the process as before, a . 
pre^ortion of barley-straw being used with pea-straw for the 

Mr, Kennedy, of Myremill, in Ayrshire, found his cattle to Mr. Kennedy’s 
thrive better on a small than on a large quantity of turnips, pro- P^’actice. 
vided be gave them bulk of other food ; that a bullock of 56 stones 
imperial, requires only 4J to 5 stone of cut swedes per day, and 
from 16 to 20 lbs. of cooked food, consisting of 1 lb. linse^, or 
2 lbs. of oilcake-meal, converted by boiling into a mucilage, 
which is then poured over a mixture of 2 lbs. bean-meal, 2 lbs. 
bmised barley or oats, 10 lbs. to 12 lbs. of hay, 14 lbs. of ch^, 
and some salt, well mixed together, and allowed to lie for 2 or 3 
hours that the dry ingredients may absorb the mucilaga But 
the difference between quality in roots does much towards 
making a short allowance in Scotland answer as well as a larger 
feed of roots in a poor turnip country. 

i Mr. Russell, of Kilwhiss, Fifeshire, found that when cattle were Mr. Eussell’s 
first put to turnips jn the autumn, and allowed to have as many p 2 *actiee. 
as| they could eat, animals weighing about 50 stones imperial, 
w^l consume daily 220 lbs. (say 2 cwts.) of cut swedes, withoat- 
sbraw in racks, and 5 lbs. of cake besides. He followed a modi- 
fication of Mr. Wames’ system with advantage. At 6 A.H. each 
beast received a feed, consisting of 1 lb. of cake, 1 lb. of ground 
grain, well mixed with 5 lbs. of 1-inch chaff ; the latter Wving 
been well-wetted with cold water before the cake and grain were 
thrown in amongst it. By 8 o’clock they had an allowance of 
50 Ihs, cut turnips ; and at noon^ and in the afternoon, were 
again fed with the same quantities of food. By this mode of 
feeding, 4 or 5 lbs. of oilcake and grain become a substitute for 
100 lbs, of turnips. This plsm is admirable for its simplicity. 
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economy, and its good results, but, nevertheless, is materially 
improved upon by more complicated preparation and cooking, 
more particularly the pulping system, which I shall come to 
presently. 

Another A large cattle feeder in Northumberland adopted another modi- 

exainple of fication of Mr.Warnes’ system, differing from Mr.RusselFs, in that 

ieeding. boiling water and a closevessel are used for incorporating the meal 
and chopped straw, instead of wetting and turning upon a floor. 
The cattle are fed with turnips, bean-meal, oilcake, and cut 
straw. The first thing in the morning they get the mixture, then 
turnips, and at 1 o’clock the mixture again ; afterwards turnips. 
He found that a 3-year-old steer will consume (if fed on this 
alone) from 16 to 18 stones of turnips daily. The mixture 
given is 2 lbs. of oilcake, 2 lbs. of bean-meal, 4 lbs. of cut straw, 
and 1 J oz. of salt daily. This can be purchased and prepared 
for about Id, per lb., or 2^. per head per week. When cattle 
• have this mixture, they consume at least 1 cwt. less per day of 
turnips. The mixture is prepared in the forenoon by the byre- 
man, and keeps perfectly sweet for 36 hours. In preparing the 
mixture to serve 24 cattle for 24 hours, 48 lbs. of oilcake, 48 lbs. 
of bean-meal, 96 lbs. of cut straw, and 2 lbs. of salt, are, in the 
first place, well mixed together in a trough ; 36 gallons of 
water are then added 5 after which the whole mass is well thrn« 
and incorporated together, and pressed down, and in an hour or 
two is quite ready for the cattle. The troughs in which the 
mixture is made are 6 feet long, 2 feet wide, and 2 ^ feet deep. 
A trough of this size will contain mixture for 24 cattle, and 
the time occupied by the man in preparing one full trough is 
not more than half-an-hour ; the cut straw, meal, &c., being all 
ready. 


Hr. Lawrence^ 
practice. 


rreace'^ Mr. C. Lawrence, of Cirencester, recorded his experience in 
the Society’s ‘ Journal ’ thus : — We find that, taking 24 bullocks 
together fattening, they consume per head per diem 3 bushels of 
’ chaff, mixed with just J cwt. of pulped roots, exclusive of cake 
and corn ; that is to say, about 2 ^ bushels of chaff are mixed 
‘ with the roots and given at 2 feeds, morning and evening, 
and the remainder is given with cake, &c., at the middle-day 
feed. Thus : we use a steaming apparatus of Barford, of Peter- 
' borough, consisting of a boiler in the centre, in which the steam 

H enerated, and which is connected by a pipe on the left-hand 
h a large galvanised-iron receptacle for steaming food for 
B, and on the right-hand with a large copper, surrounded by a 
im-tight. compartment, in which the cake, mixed with water, 
made into a thick soup. Adjoining, there is a slate tank of 
|g|ent; idze to contain one feed for the 24 bullocks feeding. 

is laid the chaff, about 1 foot deep, upon which, a 
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few ladles of soup are thrown in a boiling state ; this is thoroughly 
mixed with the chaff, with a three-pronged fork, and pressed 
down with a rammer ; and this process is repeated until the 
slatq tank is full, when it is covered down for an hour or two 
before feeding-time. The soup is then found entirely absorbed 
by the chaff, which has become softened, and prepared for ready 
digestion.” 

Mr. Lawrence used much rape-cake, as the most economical 
food, notwithstanding all that has beeii said and written against 
it. There is doubtless more or less mustard-seed often grown 
with foreign rape-seed ; but this adulteration was found to be 
rendered quite harmless, when the soup was exposed to a 
temperature of 212 °, and allowed to simmer a few minutes at 
that heat before it was thrown over the chaff. His adoption of 
rape-cake was based on the comparative analyses of linseed and 
rape-cake, which show very little difference in the feeding value, 
while the market price of one is usually double that of the 
other. In his experience of this use of rape-cake, extending 
over a period of 10 years, in feeding from 20 to 24 bullocks 
annually, he had not a single death during that period, and the 
animals had been remarkably free from any kind of ailment. 

Rape-cake not being so palatable to animals as linseed-cake, 
he did not exceed 4 lbs. per head per diem, and added in the 
trough of each be^t, with the mid-day feed^ 2 lbs. of mixed 
meal. He rarely exceeded this allowance, excepting in the case 
of very large oxen. He commenced with 1 lb. of cake per head, 
and increased gradually up to 4 lbs., when be began mixing 
the meal. The manufacture of a large quantity of the best 
manure being a great object, it was not Mr. Lawrence’s plan to 
hurry the progress of the cattle to maturity for the butcher. 

The cost, on an average, including attendance and fuel, was 
found to be 65 . per head per week, exclusive only of the expense 
of chaff-cutting. One man and a lad, at 18^. per week for the 
two, pulped the roots by hand-machine, fed, littered, and cleaned 
the cattle, and cooked the food for the 24 bullocks, and also cut 
and steamed the roots for feeding 24 pigs. 

As an instance of the value of a judicious system of feeding, Mr. Horsfall’s 
and of the advantage of steamed food, take the experience of the 
late Mr. Horsfall of Otley. On winter food he fattened his cows 
while they were giving milk. For four years he gave his dairy 
cows green rape-cake, which imparted to the butter a finer flavour 
than any other cake did ; and in order to induce them to eat it, 
he blended with it one-fourth the q[uantity of malt-dust, one- 
fourth bran, and twice the quantity of a mixture in equal pro- 
portions of bean-straw, oat-straw, and oat-shells, all well mixed 
np together, moistened, and steamed for one hour. This compli- 
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€d.ted mixture of steamed food bad a very fragrant odour, and was 
much relished by the cattle ; it was given warm three times a-day, 
at the rate of about 7 lbs. to each cow (21 lbs. daily). Bean- 
meal was also scattered dry over the steamed food, cows in full 
Tnillf getting 2 lbs. per day. When the animals had eaten up 
this steamed food and bean-meal, they were supplied daily with 
28 to 35 lbs. each of cabbages, from October to December, of 
kohl-rabi, till February, or of mangolds, till grass time — each cow 
having given to her, after each of the three feedings, 4 lbs. of 
meadow-hay (or 12 lbs. daily). The roots were not cut, but given 
whole. The animals were allowed, twice a-day, to drink as much 
water as they desired. Afterwards, Mr. Horsfall discontinued 
the use of bean-meal, owing to its comparative price, and gave 
in its place an additional allowance of malt-coombs, with about 
5 lbs. of rape-cake, and 2 or 3 lbs. of Indian corn-meal per cow. 
On this food, in instances actually observed, his cows gave 
14 quarts of milk per day, and yet gained flesh at the rate of 
2 stones imperial per month. 

This scientifically conducted feeding of itself forms quite a 
study. Mr. Horsfall both regulated and explained his practice 
by eb^ical analyses and physiological considerations, showing 
what an elaborate business meat (or milk) production hais become. 
But everybody is now aware of tbe advantages to fattening 
beasts of boiling linseed and bean-meal to the consistence of a 
thickish soup^ making it salt, and pquring it over a heap of 
mixed straw and hay-chaff, and letting the whole lie until it is 
thoroughly soaked before ^ing given as food. 

Of late years pulping has come in fashion. And whether ot 
not the advantage of pulping is derived from ita indtscing a 
larger consumption of straw (cut and mixed with the 
cattle will care to eat uncut, it is decidedly a fine thing 
arable farmer who may have been wastefully esfpending iifge 
quantities of straw in litter — a large portion being now saved 
for use as food. There is economy of food ; for the roots, being 
pulped and mixed with the chaff, render the whole mass of cut 
stuff very palatable to the animals — ^no part of the cut hay or 
straw, or of the chaff from the threshing-machine, being rejected. 
The animals are not able to separate the chaff from the pulped 
roots, as is the case when the roots are merely sliced by the 
common cutter ; neither do they waste the fodder as when given 
without being cut. We can thus utilise mean and inferior hay 
or straw. After being mixed with the pulp for about twelve 
Imurs, a femientation commences; and this soon renders the 
.memldy hay palatable, and tbe animals eat with avidity 
they would otherwise reject. This fermentation t® 
I believe, softens the straw, putting it in a state to 
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be assimilated more readily. Tbe pulper is of great value, 
particularly upon corn-farms, where large crops of straw are 
grown, and where there is a limited acreage of pasture ; as by 
its use a larger proportion of the pastures may be grazed, the 
expensive process of haymaking reduced, and consequently an 
increased number of cattle kept. The accident of choking 
large pieces of root is avoided, and hoose is less frequent than 
under the sliced-root system. 

In a good system of feeding with the use of pulped roots, 
the following routine is adopted: first thing in the morning 
give an allowance of 2 to 4 lbs. of linseed-cake, followed by a 
feed composed of cut chaff, pulped roots, and meal. This is 
repeated, so as to make three feeds per day, and the racks are 
supplied with hay at night. The corn-meal is mixed with the 
cut hay and straw-chaff, and pulped roots, say twelve hours 
before using, so as to allow a slight fermentation to commence. 

Good feeders, however, always consult nature by occasional 
changes of food ; and they believe in giving whole or sliced but 
unpulped roots, in considerable quantity, during the latter part 
of the fattening process. ^ 

As a contrast must be set the large amount of experience of 
cattle fattening with little or no root food at all. 

Fot instance, Mr. W. J. Edmonds, of Southrope, Lechlade, cattle diet 
has recorded the favourable result of fattening cattle, giving each vrithout roots, 
ox 5 bushels of mixed hay and straw-chaff, 4 or 5 lbs. of oilcake, 
and J a peck of meal (barley, bean, pea or wheat-meal,) increased 
to 1 peck per day about six weeks after the fattening has begun. 

The oilcake and meal are boiled for J to f of an hour, and thrown 
as a rich soup over the chaff, with a little salt, about 8 hours 
before wanted, or not much longer, lest it should turn sour. And 
Mr. Edmonds’ Christmas cattle with this feeding, and only one 
peck of roots each in addition, handled remarkably firm, were 
well fed, and made a good price. 

The practice of Mr. Charles Randell, at Chadbury, near Eves- Mr. RandeU’s 
ham? may he here adduced as one of the best examples which Practice. 
English farming affords of cattle-feeding and manure-making 
without roots. Mr. RandelFs statement, which appears in Mr. 

Joseph Darby’s paper in the Royal Agricultural Society’s 
^ Journal ’ on ‘‘ Straw as Food for Stock,” is as follows ; — 

“ After having heard how readily and profitably straw, aided by roots, cake, 
and com, is converted into beef in Korfolk, and other root-growirig counties, 
and the manure, essential for the reprodncficm of the means of carrying on the 
process, pressed, you may Kke to know how the occupier of a elayland farm 
(where to attempt to grow turnips is in the opinion of some gocd practical 
farmers in the neighbourhood a sufficient qualifioation for a lunatic asylum). 
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tries to convert lais straw into manure which deserves the name without 
serious loss. 

“ I have 16 two-year-old steers feeding, 

25 milking and in-calf cows, 

2 buUs, 

6 two-year-old heifers, 

16 yearlings, . 

" These 63 animals consume daily as follows: — 

“ As much steamed chaff, one-fourth hay, three-fourths straw, as they will eat. 


£ s. of. 9 

4r bushels of Indian com, costing 0 14 0 

li cwt. decorticated cotton-cake 0 12 6 

1 cwt. bran .. 0 5 6 

1 cwt. malt-dust 0 5 6 

i bushel Black Sea linseed (boiled) .. .. 0 4 6 


‘These with their manure 
I are entirely under cover. 

^In small yards, shedding 
‘ spouted. 


£2 2 0 per day 

for purchased food only. Now this cannot pay in the shape of a direct money 
return, and can only be excused by estimating highly the value of the manure 
^an estimate which will be fallacious or otherwise in proportion to the extent 
to which the manure is protected from rain. If it he made in large open yards, 
with the surrounding buildings unspouted, the loss is certain ; in small yards, 
where the open space is not — ^and it should never he — more than as five to two 
of the spouts shading, it is q[uestionable ; but in covered yards the cost of 
food may be recovered, while only one-half of the litter is necessary, thus 
economising straw and carting ; for it is obvious that a much smaller quantity 
per acre of this concentrated and unwashed manure will be required for any 
crop. The cattle, too, so protected, will give a greater interest for the food 
consumed. 

“It will frequently happen that by rigid economy in the use of hay — thq 
most expensive food, looking at its selling value, that a farmer can give to his 
cattle — ^he may be able to sell some to cover in part the cost of purchased 
food.” 

Drougkts, with, general failure of root crops, have eSectuallj 
taught farmers how to be for a season, at least, comparatively 
independent of turnips in their winter beef-making ; and Oattle 
are found to do well upon cut hay and straw chaff, wetted 
with linseed or other slop, thrown seeding hot upon the chaff, 
or even with bean and pea-meal sprinkled upon damped chaff. 

Of late years much greater attention has been paid to 
utilising a larger proportion of straw for feeding rather than 
mere manure making. The quality of straw varies much, of 
course, according to the nature and condition of the soil on 
which it is grown, and still more from the way in which it is 
haarrested. But when cut comparatively green, and carefully 
managed, many kinds of straw are exceedingly nutritious. Oat- 
straw, for instance, when cut green, has 19*0 per cent of sugar, 
^ma, ^d mucilage; when fairly ripe, 12*0 per cent.; when 
only 4*0 per cent Of digestible \Voody-fibre, it has 
^nt when fairly ripe^ This is the proportion" of 
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dry matter. Practically, we may consider ttat one-half to three- 
quarters of the dry matter of oat-straw is available as food, that 
is, easily digestible by the animaFs stomach. But the difficulty 
with straw is, how to render its large percentage of carbonaceous 
matter readily digestible ; how, in fact, to make a large mass 
of hard dry material fit for an animaFs stomach ; for, prepare 
as we may, there remains always a large percentage of indi- 
gestible woody fibre. 

Straw can be made palatable and savoury, so that animals will Steaming chaff, 
eat it without being driven to such fodder by hunger. Mr. 

Horsfall steamed beans and oat-straw, so that it became a 

main article of his cows’ food. And the cost of steaming straw- 

chafF, as ascertained by the experiments of Mr. Henry Evershed, Evei-shed’s 

comes out thus. Employing a large apparatus capable of steam- 

ing 250 bushels per day, representing at 6 lbs. per bushel, a 

total weight of about two-thirds of a ton, enough for 75 head of 

cattle eating 20 lbs. each, the expense was found to be Is, ^d, 

per ton, in addition to the ordinary cutting of the straw into 

chaff. The steaming of 5 tons of chaff per week, for 75 beasts 

would thus cost %d, per head per week. Of course, with smaller 

quantities cooked, the expense for fuel and labour would be 

greater. Where the exhaust steam from a fixed engine can be 

utilised, the expense will be very little indeed. 

Mr. Mechi, at Tiptree Hall, Essex, cuts his green food, along Mr. ilechPs 
with straw, into short chaff, mixes this with meal, cake, 
jffiid pulped roots, and heats all together in coppers by the 
waste steam and condensed hot water from his engine. Bean- 
straw, when passed through the chaff-cutter, and then moistened 
with hot water, becomes soft and mucilaginous, and is highly 
relished by the stock. Wheat-straw is treated in the same way, 
but cut very fine, or an eighth of an inch long. 

It is found, however, that cattle will eat straw-chaff, and do 
well upon a large proportion of it, if the chaff has been simply 
mixed with pulped roots and subjected to the partial fermen- 
tation which takes place in the mass when allowed to lie for 
several hours* 

I do not know any men who deal so successfully with their Stormg straw- 
wheat-straw (as well as barley and pea-straw, which everybody 
knows the value of) than the best Cambridgeshire farmers. 

It is a regular thing in that county (and now the practice is 
rapidly extending) for a compact portable engine and threshing 
machine to travel with one of Maynard’s powerful chaff-cutters. 

They come into a farmyard, thresh a stack, and next day cut 
up the straw stack into chaff. This chaff-machine, however, 
will cut as fast as an ordinary threshing-machine can thresh, 
and thoroughly sift the chaff from dust at the same time. The 

VOL. XIV.— S. S. 2 X 
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late Mr. Samuel Jonas, of Chrishall Grange, Saffron Walden, 
introduced, or gave notoriety to, the practice of cutting up along 
with his straw, a small proportion of green fodder, such as rye 
or tares, 1 cwt. to a ton of straw, while a bushel of salt is 
sprinkled upon each ton of chaff, to cause a slight fermentation, 
and to sweeten and preserve the whole. The chaff is trodden 
down in a bam by a gang of boys, so as to fill the place as 
solidly as possible, and it remains thus stored for several 
months together, being stored in spring and not used till 
October. A very marked superiority is found in the old stored 
chaff, as compared with chaff fresh cut. It heats considerably, 
and expands, so that he was obliged to strengthen the walls of 
his barn and tie them together with iron rods ; this expansion 
showing that some considerable change must take place in the 
substance of the mixture. 

Having a twelve-horse-power engine, Mr. Jonas was able to 
cut the straw into chaff at once, as it comes from the threshing- 
machine; which he did with the same hands that would be 
needed for carrying and stacking the straw. It took three men 
to straighten the straw in bunches for the cutter, two men to 
carry it away, and half-a-dozen boys to trample it down. In 
this way, he chaffed the straw of 8 to 10 acres in one day, at a 
cost of Is. 6d. per acre. 

The son, Mr. F. M. Jonas, succeeding his father on the same 
farm, has improved upon the process, as thus described by 
himself. 

On this farm, which consists of 850 acres of arable land, I cut into chaff 
every year 100 or more acres of mown wheat or oat-straw, just as described 
in the ‘Journal’; hut I use pulped mangold instead of tares, lye, &o., as I 
can depend better upon the quantity of moisture contained in it ; and the 
improved method costs me less than half what the work used to cost on the 
same farm as described by my father. In the first place, the three men for i 

moving the straw from the bamworks to the chaff-box are done away with by f 

putting the chaff-box close up to the bamworks, only having a small hoy with j 
a forked stick to push the straw to the man feeding the chaff-hox. Secondly^ J 
I had Mr. Maynard to make a long elevator for the chaff-box, so that it puti^w 
the chaff into the bam instead of three men carrying it there in bags. By 
this means I out straw into chaff and deliver it into the barn with less hands 
than are usually employed to stack the straw.” 

With the use of green crops only, the storage of cut straw 
could be practised only in the summer months ; but with mangold- 
pulp, the process can be followed all through the principal 
winter threshing season. The addition of the green stuff or 
pulped roots causes the straw-chaff mixture to heat. The 
volatile and odoriferous principles evolved by the fermentatioa 
are retained i^ the straw, which itself undergoes a kind of slow 
aioking process, and the whole mixture is impregnated with 
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a very pleasant flavour, not unlike that of good meadow hay. Enhanced 
Analyses of the chaff hy*Dr. Voelcker give this comparison : — stored 


! 

i 

Fresh-cnt Cfhaff. 

1 

! Same after being 

1 stored nearly 
; Four Months. 

Moisture 

16-12 

^ 12-01 

Albuminous compounds 

. t'SiZ 

Mucilage, sugar and digestible fibre 1 

4-61 

1 

i 4-17 

38-29 

45-19 

Woody fibre 

33-27 

31-10 

Mineral matter 

7*71 

7-53 


! 100*00 

100-00 


Thus, a considerable proportion of the crude woody fibre had 
been rendered digestible. Treated in boiling water the change 
in the assimilable condition of the chaff was shown thus : — 


\ Fresh-cut Chaff. 

Same after being 
stored nearly 
Four Months. 

Moisture 

16-12 

12 -oi 

Blatters soluble in water 

12-84 

22-89 

Blatters insoluble in water 

71*04 

65-10 

• 

100-00 

100-00 


Another method of preparing straw as food has been intro- Breaking 
duced, namely, that of mechanical trituration. Messrs. Ran- 
soraes, Sims, and Head, of Ipswich, and Messrs. R. Garrett and 
Sons, of Leiston, manufacture machines which by a revolving 
•drum or abrading discs tear and rub harsh wheat-straw into 
shreds until the mass is soft, and in an admirable condition for 
imbibing the juices of pulped roots, or for absorbing linseed 
souj% or for being damped and sprinkled with meal. At 
present, however, the practice of breaking straw, while adapted 
to Spain and other countries where the straw is of richer quality 
than in this kingdom, has probably not been adopted in England 
except by way of experiment. 

Early Maturity in Beef . — One of the best illustrations of Fattening 
the extending practice of getting off calves to the butcher at cattle, 

less than two years old, is afforded by the experience of Mr. 

Howman, of Halloughton, Coleshill, who rears and fattens calves 
in covered yards. His system is thus described by himself : — 

I keep 15 cows, fairly well-bred, nothing more ; and I use a pedigree 
bull. My stock of calves is made up to 20 by buying my neighbours’. The 

2 N 2 
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calves are reared, some on skim-milk, and some on new milk, and arc enticed 
to eat as early as possible. About every three months they get an increase of 
1 lb. x)er day in the artificial food, so that at 12 months old the allowance is 
4 lbs. per head per day : after that it is increased to 6 lbs. a day, and that is 
only exceeded as my exiDerience may point out to be beneficial. 

“ In the summer, grass, clover, and vetches are mown and brought into the 
yards to them, with long hay ; and in the winter, turnips and mangolds, pulped 
and mixed with straw chafi“, with long hay. The artificial food is mixed with 
the chop, and consists of decorticated cotton-cake, Indian corn, barley-meal, 
and other tail com, palm-nut-meal, and locust-bean-meal, all mixed together, 
and costing between 8 ?. and 9?. a ton. You may notice that linseed-cake is 
not in the list of foods I use, and I may tell yon that the only use I make of it 
is for the youngest calves, and more from a matter of prejudice than because 
I tbink it at all superior to the mixture of foods I have named ; for I do not 
hesitate to say, from my experience in meat-making — ^mutton as well as beef — 
that the continued use of linseed-cake by farmers, instead of a mixture of 
cheaper foods, is as unwise as it is extravagant. I do not say that linseed-cake 
is not a most valuable food in itself, but I say it is too dear ; and I go further 
and say that an equally good result is to be obtained by a judicious mixture of 
foods, of which decorticated cotton-cake and palm-nut-meal are the foundation, 
and which shall not cost more than 9?. a ton. Now I do not give you this as 
my opinion only, but I point to the results I have obtained from the two years’ 
experience of early-maturity heef-making under covered yards. In the one 
year the calves averaged to the butcher, 201, 65 . 8 d., at 18 months and 1 week 
old, and last year 14 of them averaged 20Z. 17s. fid, at 20 months and 1 week 
old. Now if, instead of using the mixture I have named, I had used linseed- 
cake, the increased price of food would have been from 25 to 30 i^er cent., that 
is to say, the difference between 8 Z. and 12 Z. per ton, and these beasts must 
have mme from 26?. to 28?. to have paid for the difference in the price of the 
food. The question is, could I have made them so much better ? My decided 
opinion is that I could not have done so. Well, perhaps you will say that the 
manure would have been so much better from linseed-cake than from what I 
used. That is a question that I think has not been yet decided ; but, if you 
believe in Mr. Lawes’ Table of the manurial value of the different kinds of food, 
the decorticated cotton-cake is infinitely superior to linseed-cake. That there 
is a difference in the quality of manure left from different foods, our practical 
experience certainly points out ; but whether that difference can be accurately 
measured is not yet certain ; but no doubt the experiments that are now being 
carried out by the Royal Agricultural Society of England on the subject, will 
be very valuable and exhaustive, and the future generation of farmers will owe 
a debt of gratitude to that Society for undertaking them. I know that some 
who have tried the decorticated cotton-cake have not found it to answer, and 
the reason is not far to seek, for it requires to be used with care and judgment, 
and never by itself. The stockman must not be allowed to run to the heap 
and take what he may consider a sufficient quantity ; if lie does, the result 
will be indigestion and derangement of the stomach in the beasts ; that is my 
ex^rience in the use of it for the last seven years. It must he mixed with> 
twice the quantity of either Indian com or barley-meal ; and in sending a 
sample of decorticated cotton-cake to be analysed by Dr. Yoelcker, my expe- 
rience was confirmed by his report, and the valuable advice he gave me in. 
reference to using it ; and it is interesting in showing how sound and practical 
is the opinion of Dr. Yoelcker, formed simply from the analysis. He writes 
* De^rticated cotton-cake, in fact, is too rich in nitrogenous compounds to suit,^ 
by itself, herbivorous animals; it should be broken up much finer than 
ordinary oilcake, and then used with twice its weight of Indian corn-meal, or 
fe^ng-barley, or any farinaceous meal which is comparatively poor in albur- 
mincms A mixture of 1 lb. of decorticated cotton-cake and 2 lbs. of 
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Indian corn-meal or barley-meal is about the best and cheapest cattle-food 
which you can buy.’ This he wrote to me last February, and what better com- 
mentary could you have as to the soundness of Dr. Voelcker’s advice than the 
result of my previous year’s feeding of the 14 beasts I have referred to ? 

‘‘ There is one very interesting and important fact I wish to bring before you 
as a result of the early feeding of these young beasts ; it is not an original 
idea of my own, but one that is too much overlooked, and that is, that the 
younger a beast is fed, say up to two years old, the greater the average weight 
of beef per week it will make, and the less food it will take to do it, than is the 
case with feeding older beasts ; and to illustrate this, I will give you the average 
weight of the beasts exhibited at the last Bingley Hall Show, and compare 
diem with the weight of my 14. Now I do not make this comparison because 
I think my beasts were as good or as well fed as those exhibited at the Show, 
but because those weights were the only reliable ones I could get for com- 
l^arison. In the youngest class of Shorthorn steers, not exceeding 3 years old, 
there were 7 exhibited, and the average live-weight they made from the day of 
birth to the date of the Show was 13*76 lbs., per week ; the 10 in the class of 
Shorthorn heifers, not exceeding 4 years old, averaged 11 lbs. per week of live- 
weight — ^less than the steers, you see, though heifers are supposed to feed faster ; 
the 7 in the class of Shorthorn steers exceeding 3 years, and not exceeding 
4 years old, averaged 11‘9 lbs. per week of live-weight. So you see the 
youngest class averages the greatest live-weight per week, and that you will 
find to be the rule ; the older the beast, the less the average weight made per 
week. Now, my 14 beasts at 18 months and 1 week old averaged 13‘5 lbs. 
l^er week, or only | lb. of live-weight less than the average of the heaviest 
class in the Show, and with how much less food consumed 1 And if with 
moderate feeding these animals attained so satisfactory a result at such an 
early age, does it not show the loss of time, food, and money that must occur 
in following the ordinary system of feeding, that is, keeping beasts till they 
are 3 and 4 years old, and then cramming them with more food than they can 
digest, to ‘ finish them off ’ as it is called '? ” 


CHAPTEE IT. 

Management op the Flock. 

Commencement of the Breeding Season , — It may be just worth Ewes lambing 
a remark that, by attention and high keep, the ewe will breed twice in a year, 
twice in a year, and that tbe practice of obtaining two crops of 
lambs in a year for fattening was at one time known in Flanders, 
was also followed by some farmers on the Mendip Hills in 
Somersetshire, and even now occasionally happens among the 
Dorset sheep. Instances are known of ewes lambing at Christmas, 
fattening off their lambs by Lady«day, and producing lambs again 
in June ; of a ewe having lambed four times within 21 months ; 
and probably there are many examples of ewes dropping lambs 
twice in a year for two years successively. But no such strain 
upon the constitution of the ewe is either practically adopted 
in any district, or openly advocated as an advisable method of 
increasing the supply of fat lambs or stock sheep. 

The general practice of English flock-masters may be thus 
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desciibed : — ^Immediately upon weaning the lambs in summeiv 
(which is done at an early period for the purpose of getting the 
ewes in good condition for breeding), the ewes undergo a 
very careful inspection ; any animal indicating weakness, from 
age or other incapacity, is* removed from the flock and placed 
on good keeping, to be fattened off for the butcher. No- 
animal of weak constitution, or showing signs of disease of 
any kind, or possessing any malformation in form or feature, 
or tumour or ulcer, is retained for breeding purposes ; nor is 
any ewe (unless for some special object) put to the ram after 
the age of 5 years at furthest. The most common and profit- 
able course is to tup them when yearlings, and sell or feed 
them off at 3 or 4 years old ; as by this means the flock is 
kept in great vigour, and a sound and strong constitution is 
preserved. The practice of using ewe lambs for breeding is 
sometimes adopted, but is reprehensible. A ewe should have 
attained actual and healthy maturity, namely, about 18 months 
old, before being put to the ram, so as to be nearly 2 years old 
when she brings forth her first lamb. By breeding from animals 
when very young, the whole growth of frame is held back, and 
the vital powers are weakened. 

The rule is to put every eligible shearling ewe to the ram. 
Hams are chiefly used as shearlings ; older rams being generally 
such as have come up specially good sheep, or have acquired some 
fame in prize-lists.. With the heavy breeds a disadvantage is ex- 
perienced from the modem system of feeding up rams till they 
are too fat to work well. The practice of using ram lambs is less 
in vogue than formerly, though still common among mountain 
flocks, as in Wales. 

As the time approaches for putting ewes to the ram, and when 
all danger from drying their milk has subsided, they cannot 
he put upon pasturage too rich for them, or they are supplied 
with turnips or cabbages ; and the faster they thrive the more 
security is there for their safety in breeding, for a larger proportion 
of twins and threes, and the finer, stronger, and healthier single 
lambs will they produce. At all hazard, and under any inconven- 
ience, the ewes are kept on good pasturage while with the ram. 
A bite of white-mustard is excellent for forwarding the ewes, and 
disposing them to take the ram, and is also propitious towards 
a prolific fall of Iambs. The ewes ought to.be thus flushed 
for two or three weeks before, the ram goes to them, and the high- 
feeding should be continued for a few weeks after he has left them, 
•es Some flock-masters put a number of rams indiscriminately 
among the whole flock of ewes; giving up all attempts at 
selection and matching of the dams and the sires according to 
the deficiencies or superior points of each. But, even when the 
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produce is to be sold off as lambs for graziers, this is not good 
management ; and the lambs will not possess the level character 
that is specially prized in lots brought to market. Of course, 
where the perpetuation of a good breeding flock is the object, 
the greatest attention is paid to the matching of the ewes. 

The time of putting ewes to the ram depends much upon the Time of 
country and the system of husbandry pm'sued ; in other words, 
upon climate and upon the farmer’s means of provision for the 
spring. When there is shelter, protection, and a good provision 
of food for lambing ewes in February and the early part of 
March, the tupping season begins in the middle of September ; 
in an open or bleak country the end of September or beginning 
of October is preferred. In the south and west of England, as 
with the Southdown and Hampshire Down flocks, it is com- 
monly August and September, but in the northern counties, 

October, when the rams are turned in with the ewes. The 
Dorset breed ordinarily lambing in December, their tupping 
season is not later than July ; while for raising early house- 
lambs which, in Dorsetshire, Somersetshire, and Hampshire, are 
getting fat before Christmas — the bleating of lambs in October 
and November being a strange sound to a North-country visitor 
— ^the ewes are put to the ram in May and June. In hilly, moor- 
land, and mountain districts, the tupping season varies from 
the latter part of October to the latter part of November, and 
into December upon the Welsh mountains and the Lake 
District and Yorkshire fells. 

A young active ram is generally put to about sixty ewes, an dumber of 
older ram to about forty. It is customary to ochre the ram ^ 
underneath, so that progress or want of activity may be watched Marking the 
by the marks left upon the ewes ; and calculation as to the fall 
of lambs early or late in the season is sometimes assisted by 
using upon the ram red ochre for one week, blue for the next, 
and another colour for the next. 

Treatment of Lawhing-Pices and presenting Abortion . — Good Treatment of 
managers endeavour to avoid the two extremes of stinting and ewes, 

weakening ewes, and of having them in too high a condition on 
stimulating food. It is found wise to give turnips or cabbages 
sparingly, and not to fold in-lamb ewes upon swedes in the 
pens following hoggetts or other sheep. Swedes and mangolds 
are best given after lambing. A suitable food for in-lamb ewes is 
pulped roots mixed with straw-chaff, with hay accessible in cribs, 
and a daily allowance of a mixture of foods, as crushed oats, 
beans, malt-coombs, and oilcake. But almost every good farmer 
has his own system and quantities of extra, food for his lambing- 
ewes. 

A well-sheltered lambing paddock, fitted with small straw- 
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pens or sometimes with low sheds of deal roofed with felt, and a 
field-house for the shepherd, are commonly provided. And the 
shepherd has a supply of such medicines as laudanum and 
linseed-oil, castor-oil, spirits of nitre, Epsom-salts, powdered- 
ginger, and powdered-chalk ; as well as such restoratives and 
supplementary food for both ewes and lambs, as whisky, gin, 
gruels, cows’ milk, or flour and water sweetened with treacle. It 
is becoming common, indeed, for owners of flocks and herds to 
keep proper medicine-chests. 

On arable farms, such as on the Cotswold Hills or other situa- 
tions, where, from altitude, the winter is severe, it is customary 
to construct a fold-yard, with shelter sheds and abundance of 
litter, in the turnip-field. Each ewe with her lamb is carefully 
treated in a small covered pen for three or four days. In bitter 
weather the lambs are sheltered at nights for a considerable 
period ; and shelter hurdles are always placed about different 
parts of the field. 

Mr. Henry Woods, of Merton, Thetford, Norfolk, agent to 
Lord Walsingham, has lately collected and published a mass 
of most valuable information on the management of breeding- 
flocks and the causes of the prevalent and excessive loss of ewes 
from abortion — the facts having been gathered from four hundred 
flock-masters in all parts of the kingdom. In fifty cases of sheep 
management, where the feeding and results were satisfactory, 
there were 25,281 ewes; in that number the cases of abortion 
amounted to 126, and the deaths from all causes during the 
breeding season were 222. In fifty unsatisfactory cases, there 
were 21,682 ewes ; and in these returns, 22 farmers owned to 
verj^ heavy losses, while 28 stated a total of abortions amounting 
to 1884. In 40 of the reports there were totalled 1255 deaths. 
Thus, 50 satisfactory cases showed one abortion and not quite 
1^ deaths for every 200 ewes ; whereas the other cases showed 
17 J abortions and 11 J deaths for every 200 ewes, though nearly 
one-half the abortions and one-fifth of the deaths were not 
recorded. 

In a lecture at Watton, on May 28th, 1877, Mr. Woods 
described the particulars of management of five representative 
flocks in Norfolk, Warwickshire, Sussex, Kent, and Notting- 
hamshire, comprising 5109 ewes, in which there occurred only 
4 cases of abortion and 31 deaths. He contrasted these with 
five other and smaller flocks in Lincolnshire, Norfolk, Suffolk, 
Warwickshire, and Wiltshire, comprising 2240 ewes, in which 
occurred 576 cases of abortion and 234 deaths. 

In his general conclusions, he said: — most careful 
analysis of the returns — in making which I have had some 
able assistance-^shows that sheep fed on turnips now are not 
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so healthy as sheep were when fed on turnips some years ago. 

As you will have imagined, and as it needs no philosopher to 
tell you, ewes fed on grass are much more healthy than when 
fed on turnips. 

It is very evident that sheep are not so healthy as they used 
to be. One reason is, I think, the land being farmed more 
highly for turnips ; and I have repeatedly remarked that we lose 
more sheep after a heavy crop of turnips. I do not think the 
artificial manure of itself is the cause, beyond forcing a turnip 
into a had quality^ which frequently causes us great loss just at 
iambing-time. I think it must be clear to any person who has 
followed my remarks in giving details of cases, that swedes are 
proved to be unhealthy food for breeding-ewes. I might have 
adduced many other cases firom my returns confirmatory of this. 

In the few instances where the ewes have done well when 
feeding on swedes, the daily supply has been limited, and there 
has almost invariably been an allowance of other food — as hay- 
chaff, with a liberal admixture of bran, I believe that the 
verdict of a large majority of the thinking and practical farmers 
and experienced shepherds throughout the country will be 
this — that if we make it a rule to flush our ewes by stimulating 
food during the tupping season, to avoid feeding on swedes as 
much as possible, to limit the supply of other roots as far as 
circumstances will permit, to give a fairly liberal allowance of 
digestible, nutritious, and health-preserving dry food, and to 
run the ewes out on grass as much as possible (taking care 
never to over-fatigue them) before lambing, there will in future 
be far fewer cases of abortion and death amongst ewes than we 
have now to deplore, and many more strong and healthy lambs 
will be reared than at present. One other point is this. The 
ewes lost during lambing would appear from my returns to 
be greatest where short-woolled ewes have been put to long- 
woolled rams. The evidence, I say, is unquestionable that 
greater mortality attends lambing where short-woolled ewes 
are put to large-boned, long-woolled rams, than where the 
ewes breed after their own kind. Where cross-bred ewes are 
served by Oxford Down rams, the loss of ewes has been less 
than in the case of the short-wooUed ewes served by long- 
woolled rams ; and I presume the reason is that the half-bred 
ewes, having their parts more fully developed from the cross, 
are the better adapted to perform the functions required of them.” 

liaising and Fattening House Lambs^ as practised in the Early lamb, 
southern counties, from ewes of the Dorset horned breed, 
commonly using Down or cross-bred rams, is thus conducted. 

The ewes are brought to take the ram as early as May and June, 
by feeding them upon trifoKum and cut swedes, or mangold 



520=254 


Practical Agriculture. 


placed in trouglis, giving them also a change on drj pasture for 
a few hours every day, sometimes half a pint of beans each per 
day. After the ram is removed, the ewes are changed to a dry 
pasture, with a fold of tares or other similar forage, and 
managed as a store flock, without being too highly kept — the 
object being to keep great numbers and eat the ground bare. 
The travelling consequent upon daily removal to fresh food 
is a very beneficial exercise, insuring a healthy offspring. The 
iambs fail in November and December. Owing to the mildness 
of the climate in that part of England, it is not generally 
necessary to resort to the lambing-yard. A shifting fold is 
used, removed to dry ground each day ; a shed being requisite 
for weakly lambs, in case of very wet and stormy weather. 

Italian rye-grass (sown on a portion of the wheat stubble) 
receives the ewes and lamb; but they also range over the 
wheat stubble at night, and on young clover by day, to avoid 
injuring the clover plant, and to have a good layer for the lambs. 
The ewes are kept thus till the iambs are four or five weeks 
old. At one month old the male iambs are castrated by cutting 
and searing, which is found to be safer and to give a more 
fleshy lamb when arrived at maturity, than the plan of drawing 
when the lamb is a week or ten days old. 

The lambs, being a month old, are taken with their dams to 
root-feeding, for the sake of keeping up the condition of the 
ewes, which are being simultaneously fattened. The roots are 
cut and given in troughs, and the lambs feed in advance of and 
separate from the ewes, — a lamb-gate being provided for the 
purpose, having a space between the bars to allow lambs to pass,* 
without being wide enough for the ewes. As soon as it is light 
in the morning, the shepherd gives hay to both lambs and 
ewes, and then fills the troughs with cut roots, passing the lambs^ 
portion twice through the cutter, reducing the slices into bits the 
size of dice. Next, he gives oilcake and peas in covered troughs, 
the allowance being as much as they will eat. To prevent 
waste, the oilcake is broken fine — the size of horse-beans — so 
that the lambs do not take up large pieces and drop them beside 
the troughs. To induce the young animals to eat cake and peas, 
it is sometimes necessary to mix a portion of common salt. 
The ewes next receive their portion of oilcake, without peas,, 
beginning with J lb. per day — ^half in the morning, half before 
the bait of roots at night. After two or three weeks of this 
food, the cake is gradually increased up to 1 lb. each per day ; 
and towards the end of the fattening process, half a pint of 
beans is added. This renders the flesh more firm ; the great 
objection to ewes being fattened while suckling being that they 
03® mostly deficient in firmness and quality of meat. 
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Hay or hay-cliafF, also, is given to tlie lambs twice-a*day ; but 
after eight or nine weeks old, they have it three times a day — 
the last feeding being not later than three o’clock, as the hay not 
eaten will be spoiled in case of rain. The portions of hay, after 
having been picked over by the lambs, go to their mothers. The 
Ijgaabs are ready for the butcher at ten or eleven weeks old. 

Summer treatment of Flocks. — ^Ewes, with their lambs, are thinly Grazing ewes 
stocked upon the sweetest and best suckling (not the rankest lambs, 
fattening) pastures which the farm will afford, or upon young 
seeds where permanent grass land is not available. The lambs, 
after having recovered from the sanguinary, but partly indis- 
pensable and partly fashionable, operations of castration, tail- 
cutting, and ear-marking, at about ten days to a fortnight old 
(though castration is now becoming more usual at two months 
old, by the process of searing and the use of blue ointment and 
lard), and after having grown strong upon their mothers’ milk, 
roam in search of such natural grasses as instinct appears to 
direct them to for their better sustenance. At any rate, the 
more spacious pasture room they have to range over the better 
they prosper. The ewes, with all good managers, are well 
fed with cake and corn in addition to roots and hay, or what 
provender forms the bulk of their food in the early spring. 

The management of the Hampshire and Wiltshire Down Hampshire and 
lambs offers one of the very best examples of judicious feeding Wiltshire 
that can be found. The primary object being to get the lambs 
to the market in the autumn, no expense is spared to provide 
frequent changes of food. As soon as the lambs can eat, they 
are allowed corn and cake in troughs in front. After the 
turnips are eaten, the flock is placed on water meadows by day, 
and on late swedes, if any remain, at night ; then on rye and 
winter oats, Italian rye-grass, See. If there are no water meadows, 
a portion of the clover layer forms excellent food ; and this should 
always be folded «ff, the lambs having the front pen. At this 
time they will eat a considerable quantity of food. There are 
two plans ; either to keep the ewes in close quarters, having a 
lamb pen a-head, and shifting often twice a-day, or else to let 
them hie back on the land they have already cleared. , The first 
plan, according to the Editor of The Sheep and Pigs of Great 
Britain,” is, on the whole, preferable, and may be safely carried 
out, when the sheep have a night change. If, however, the 
farmer is necessitated to keep them entirely on the seeds (which 
of course is very undesirable), more room is necessary ; but even 
then he must not keep them on the ground long, otherwise 
lambs eat the young shoots and scour. By going rapidly over the 
surface (that is eating down close), and then passing on, the plant 
grows again evenly, and in due time another crop is secured. 
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either for the ewes or for hay. It is at this time, when the 
sheep are on clover, that sliced or pulped mangolds prove of great 
value. They contain at this season much sugar, and correct the 
Mr. P^wlence’s laxative tendency of the clover. Mr. Rawlence’s practice, as 
practice. described by Mr. H. M. Jenkins in his Report of the Bulbridge 
Farm (in the Society’s ^ Journal ’), may be cited as an instance 
of successful treatment. Mr, Rawlence being a breeder of rams, 
a forcing system was adopted. “ After lambing, the ewes get 
mangolds with hay-chaff, for about ten days in the lambing-pens, 
and, in addition to this food, the ewes with tup-lambs or with 
couples, get either one pint of oats or one pound of cake ; but 
unless roots are scarce, the remaining ewes are denied artificial 
food. At the expiration of ten days or a fortnight, the ewes and 
lambs go on turnips, and remain there till March 20th. About 
this date the ewes and lambs go into the water meadows by day, 
and are folded at night on swedes, for the first fortnight or so, 
and afterwards on Italian rye-grass, or occasionally on rye and 
winter oats, which have been sown where rye-grass has failed. 
This treatment is continued until the middle of May, when the 
lambs are weaned,” Vetches, however, are most valuable food 
for sheep on arable land. By sowing successive crops in the 
autumn and early spring, some flock-masters secure continuous 
food from May to August ; and lambs thrive very well on such 
food when taught to eat it. Cotswold lambs are frequently 
weaned on vetches, the ewes being removed to a short pasture ; 
or, as is the practice in Hampshire, leaving them to follow, only 
doubling the line of separating hurdles. 

Shearing ewes Shearing the ewes early in June, or somewhat earlier or later 
according to climate and locality, generally causes both mother 
and offspring to improve rapidly in condition ; and it is a good 
practice, not invariably followed, to dip the iambs immediately 
after shearing time, to destroy parasites which, by causing a 
high degree of continued irritation or perhaps torment, hinder 
the growth of lambs more than is commonly imagined. Indeed, 
the number of deaths occurring from lumps of wool in the stomach 
resulting from lambs biting themselves, and again, the great 
extent to which scour, and perhaps the development of intestinal 
worms, arises from the misery inflicted upon the helpless young 
animals by ticks and lice, appear to have determined the most 
careful as well as most humane flock-masters to make use of 
dipping more frequently than was usual a few years ago. This 
subject of dipping, along with pouring and smearing, will be 
referred to further on. 

The beginning of July is perhaps the most general time for 
weamng ; though in the sunny south it is June, and in some 
di^iad^ often in May. Experiments made with Leicester lambs 


Time for 
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hy the late Mr. Pawlett, showed a gain of 4 lbs. weight per head 
in one month from weaning on the 10th of June instead of the 
10th of July ; and the two lots, fed together till the following 
February, gave a weight of lbs. per head in favour of the 
earlier weaned. 

Where the state of the pasturage will allow, the ewes are aiode of 
taken away from the lambs, leaving the young animals for a weaning, 
time in the fields to which they have become accustomed. The 
ewes are placed for some days upon a piece of bare grass, with a 
view of quickly drying up their milk ; and it is common to 
draw their udders once or twice. An old plan, still maintained in 
Wales, is to mix a portion of ewe’s milk with cow’s milk, and 
therewith produce an excellent ewe-milk cheese. 

The lambs thrive best when frequently shifted to fresh grass Grazing lambs, 
or other herbage, as grass aftermath or clover, which must not be 
rank, strong, and succulent ; and they should always be thinly 
stocked. In August they are upon clover allowed to grow almost 
up to its second flowering, or upon sainfoin, or trefoil, or rye- 
grass, with a bite of vetches or rape for only part of each day, lest 
they should over-eat this succulent food. Sometimes a moderate 
allowance of cabbage is carted to them ; and they have access to 
water and to' lumps of rock-salt, which are a health-requisite in 
the sheep pasture or fold. In August and the early part of Preparing 
September, the young sheep are prepared for their winter food, ^ 

either by gradually breaking them to a fold of rape or white * 

turnips for a few hours daily, with hay, or cut-chaff, or cut 
oat-straw, in cribs, or by carting turnips to them upon their 
pasture before they are confined upon the field of roots altogether. 

And it is at this period that linseed-cake, or, still better, the 
astringent decorticated cotton-cake, or a mixture of bran and 
cake, or of malt-coombs and cake, up to lb. per head per 
day, is found of greatest value. 

For destroying parasitic insects, curing scab, and promoting Dipping, 
the growth and good quality of the wool, several processes are 
adopted ; namely, “ dipping,” in which sheep or lambs are im- 
mersed, all but their heads, in a liquid in a bath-box, and then 
held upon a draining rack till the surplus of dripping liquid has 
run back to the bath ; “ bottling,” in which the liquid is applied Bottling, 
to the skins of long-woolled sheep by opening the fleece with a 
stick, and wetting the skin from a glass-bottle having a channel 
cut in the cork ; ‘‘ pouring,” in which the fleece is divided by Pouring.- 
thumb and finger in sheds ” in several parts of the body along 
the whole length of the sheep, and pouring on a mixture out of 
a can with a long spout; and lastly, « smearing,” in which oint- Smearing, 
ment is rubbed on the skin by the firmer along opened sheds in 
the wool. One period for the operation is early in summer, 
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when the ewes have been shorn ; another in the flj season in 
midsummer; another in September, another in November; 
while dressing bj the bottle is sometimes requisite in February. 
Dips. Arsenical dips, being dangerous, are not so much employed 

as formerly; compounds of tobacco-juice, hellebore, and other 
vegetable poisons, with sulphur, soap, soda, &c., are more largely 
used ; but of late years dips prepared with carbolic acid, 6r 
otherwise obtained from tar, have come into great favour ; some 
of them, however, while effectually killing all skin parasites, 
cleansing the skin, and by the after-smell warding off flies for a 
considerable time, have the misfortune to discolour the wool. 
The most widely-known dips are Bigg’s, McDougalFs, Long’s, 
Reid’s, Cooper’s, and the Glycerine dip ; while Little’s Chemical 
Fluid, the latest invention of this class, possesses all the qualifi- 
cations required in a perfect dip. For both pouring and 
dipping mixtures, oils are to some extent employed ; chiefly on 
mountain farms. It is mainly in Scotland that smearing or 
salving is still practised upon high mountain grazings as a 
Smear. defence against the wet and cold of winter. The smear is a 
compound of American or Archangel tar and grease-butter, 
Oiatment. sometimes with a portion of Gallipoli oil. Mercurial ointment 
, is still believed by some farmers of the old school to be the 

best remedy for scab ; but its use is now very limited. 

Time for The time for shearing has altered considerably of late years, 

shearmg. Before Mr. Coke, first Earl of Leicester, commenced his cele- 

brated Holkham sheep-shearings, or the Duke of Bedford his 
agricultural gatherings, under the same designation, at Woburn, 
it was the Usual custom to clip between the 1st of June and 
the 1st of August. Since the establishment of the Royal Agri- 
cultural Society, the time has gradually changed to the 1st of 
May, for early clipping ; sheep for Show purposes are shorn still 
earlier ; and very few flocks are left unshorn after the 1st, or 
at most the 2nd week in July. Mountain sheep, as the Cheviots 
and Welsh, are shorn in July, and some as late as August. The 
time depends, of course, very much upon the season and the 
state of the flocks, as well as upon the breed and locality. If 
the season be cold and the flock in poor condition, it is deemed 
better to wait for sunny weather ; but if the weather be warm in 
early summer, the sooner the sheep are out of the wool the faster 
they make mutton. 

Sheep-Traslimg. Sheep-washing before clip-day, though generally conducted in 

a primitive manner, has received greater attention of late years. 
Except in hilly districts where running waters abound, the pro- 
cess is not now performed by men standing up to their middle 
in a running stream, and plunging, sousing, and rubbing the 
sheep one by one, as caught and passed to the bathers for that 
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purpose. Washing is something more than merely dissolving 
and rinsing out sand and dirt from the fleece ; the yellow greasy 
secretion, or yolk,” forming a natural soap of oil and potash, 
unites with the water in a proper washing reservoir, in which 
soft water is dammed back or detained, and acts as a powerful 
cleanser and whitener of the whole fleece ; and hence arrange- 
ments of the kind are becoming common. Sufficient time, say 
four or five minutes for each sheep, is allowed for soaking ; and 
it is found that the liquor in which a considerable number of 
sheep have been washed acts almost like soapsuds in removing 
impurities from the wool. In some places a proper wash-pit of 
brick-work, with water-tight boxes for the workers to stand in, 
and a long swim for the sheep, with gravel bottom and gradually 
shallowing mouth or exit, is constructed. In districts where 
brooks are not available, large ponds or pools are utilised, a 
stage is made over the water for “ dyking ” the sheep, and a vat 
and swim are arranged by fencing off a portion of the area with 
posts and ropes along the water-line. The washer stands in a 
suspended tub, and the sheep are guided in their swim and their 
heads are held above water by a long handle carrying a cross-piece. 

Many flock-masters, at least among breeders of Lincoln heavy- 
woolled sheep, have now adopted the vat-system, in which the 
sheep are thoroughly well washed in a large rectangular wooden 
vat partly sunk in the groimd, a portion of soft-soap dissolved 
in boiling water being mixed with the water in the vat. As 
much as 2s. per tod (28 lbs.) being the difference in value between 
well-cleansed and badly-washed wool, this extra carefulness in 
the process is found to pay. 

Ten days or a fortnight, according to weather, elapses between 
washing and shearing, so as to give the yolk time to rise again, 
and thus prevent serious loss both from diminished weight of 
fleece and increased harshness in its handling. 

Clipping is usually done by the sheep being laid on clean 
grass, or upon coarse cloth or canvas sheeting spread on the 
ground ; but, with the bigger breeds, a raised clipping-board or 
stage is employed ; and some of the mountain sheep are laid, with 
their legs tied, upon a long stool, on which the shearer also sits. 

Winter Managerrmd of Flocks . — I have spoken of breaking-in Winter 
sheep to their winter food. But, for a time after they have 
been nominally confined to turnips, it is considered good 
management to remove them to grass at nights. When finally 
folded upon the root-crop, it is common to remove sheep in wet 
weather, except upon very light dry soils, or upon heavy-land 
farms in some counties where straw is used in considerable 
quantity for bedding the folds; and it is a practice largely 
followed to allow a range over a stubble or other field in con- 
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nection with the fold on turnips. The plan of inclosing a 
portion of the turnip-field, sufficient for several days^ consump- 
tion, and permitting the sheep free walk over the whole area, is 
not often followed, except sometimes at the commencement of 
the season, or for hoggets. The general practice is to inclose 
a fresh portion of the crop sufficient for one day’s consumption, 
not always of a uniform area or carrying a similar quantity of 
roots, but regulated to some extent according to the dieting of 
the animals as well as the state of the land and the weather. 
The flock is permitted to roam over the cleared portions ; the 
fold increasing in space, but being often limited by the length 
of fencing available. Young or hogget sheep never follow after 
ewes or fatting wethers, except under rare circumstances ; and 
it is usual for tegs to occupy the most forward inclosures and 
always to begin the new plots of roots, while the older sheep 
follow in a second fold to clear up the hulls. 

Hurdles and The fencing employed varies in different parts of the country. 

In many parts of England, where copses prevail, the hurdles 
are cheaply made on the farm, of wattled or woven hazel, and 
are held upright by strong stakes or “ shaws,” to which the 
hurdles are hung by ‘‘shackles.” In other parts they consist 
of wooden bar “ trays,” the ends or heads having long points 
which are driven into the ground by a mallet or “ beetle,” the 
holes in some soils being opened for them by a pointed iron bar. 
On shallow soils, particularly in the north, a short-footed hurdle 
is used, held in an inclined position by a stay or prop, with a 
“ stob ” or pin driven into the ground. And either alone, or in 
conjunction with trays, dressed yam netting, of large mesh, sup- 
ported by stakes, is used in many localities, as being cheap 
in first cost and removable with little labour. Iron hurdles 
upon small wheels, expensive at first purchase, but economical 
from their great durability, are becoming adopted by high-class 
farmers ; their use being especially in favour for hurdling off 
clover and other grazings when the ground is baked hard and 
ordinary hurdles can be shifted only with difficulty. 

cleaning the roots by topping and tailing, slicing, and feed- 
cttUing roots. troughs are practices which prevail over most parts of 

England, more especially in the consumption of swedes. But 
these .practices are by no means universal. Thus, the Hamp- 
shire and Wiltshire method is to let all sheep, even the ram tegs, 
cut their own turnips, which, however, are pecked up loose out of 
the ground for them. The cost of getting into heaps and cutting 
is avoided, and the sheep certainly do not injure themselves by 
over-eating roots — a firequent cause of abortion in ewes; but 
then the custom is to supplement the root food by supplying 
Imrge quantities of sainfoin and clover-hay in racks, in addition 
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to the cake and corn given in troughs. As a precaution against 
frost, portions of the root-crop are commonly (though not in ail 
parts of the kingdom) pulled and stored in the field, either by 
being thrown into heaps and then covered down with straw, 
stubble, or earth, or a covering of earth over straw, or by laying 
-a few rows together and turning the soil up against them with a 
plough. Care is not always taken to cut off the tops a day or 
two before the sheep go on, as a precaution against frosted 
tops; and another point not attended to so generally ^as by the 
best flockmasters, is easing the change from white-fleshed 
turnips to yellow-fleshed hybrids, and, of still more importance, 
to the later diet of swedes, by mingling a proportion of the 
next food in the cutter during a few days before the replacement 
of one by the other has to be made entirely. 

In the latter part of the winter, when the swedes are coming Changing the 
to an end and mangolds are resorted to, great care is taken to ^eep. 
change the keep frequently — ^plots of winter barley and other 
bites of green stuff being frequently provided ; and the supply 
•of diy food, of linseed or cotton-cake, or cake and meal, is more 
liberal. 

During the entire winter it is almost universal to keep the folds Dry food, 
well supplied with hay and straw in racks or between hurdles, 

■or cut into chaff and given in troughs ; and a lump of salt in a 

covered tub or trough is not neglected. On some heavy lands it 

is customary to bed down portions of the fold with straw in a 

rainy time. Shelter is generally provided by making low walls 

or racks of straw between open-framed hurdles ; and often, in 

exposed situations, light field sheds, of posts, hurdles, and straw, 

are put up. In the case of large flocks, the shepherd frequently The shepherd’s 

has a wooden hut or house on wheels ; and where lambing takes 

place in the fold, he has his bed there, and a fire. Where large 

lots of fatting sheep are being folded, they are watched by night 

as well as day, and the field-house serves as a butche3?s-shop 

for instantly slaughtering and hanging-up any fat sheep which 

may be found threatened with inflammatory or other dangerous 

disease. 

Great attention is paid to the flock, especially to hoggets. Medicine and 
throughout the winter, to forestall disease by ^ministering 
alterative or diuretic drinks, and to counteract over-feeding 
with roots by occasional removals to pasture. Paring the hoof 
and appl^ng a caustic dressing for foot-rot is a part of the shep- 
herd’s care, often laborious and almost incessant upon soft lands 
and with heavy sheep. Long-woolled sheep are troubled with 
clots or bails of hardened soil and dung, hanging to their wool 
behind, which, at the close of winter, are removed by the shears. 

On hill or mountain farms, permanent stone-wall shelters ate Mountain 
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provided as a protection from snow-blasts ; and both roots anti 
hay and corn are carried to the sheep in the least exposed 
situations. 

On clay-lands, the system of wintering sheep in yards having 
' sheds is extending in favour. The experience of Mr. Alfred S. 
Ruston, at Chatteris, Cambridgeshire, may he quoted on this 
practice. He made very close observations with 600 to 700 
sheep in yards, valued them in and out of the yards, kept a 
strict diary, calculated the cost of artificial food, noticed what 
quantity of straw they made into manure, and also the quality 
of the manure. He says, I find 6 lamb-hoggs tread down as 
much straw, and make it into as good manure, as a 12Z. or 14?. 
bullock. I put the sheep into my ordinary straw-yards, and 
always reckon 6 sheep for a bullock ; so that where I should 
have bad 10 bullocks I put 60 sheep. I find it is very essential 
to keep a thin layer of dry straw over the yard. In wet days, 
we litter them twice a-day, and on fine days once, but only use 
a very small quantity at a time ; this just keeps the heat of the 
manure from rising to injure their feet, and prevents them from 
treading on wet straw during the day. In one whole winter 
I had not more than a dozen lame sheep in the yards, and there 
were far fewer cases in the yards than there were before the 
sheep came in. When they first come into the yard, and until 
the end of February, we give them a larger quantity of dry 
food. They pick the bedding-straw over, and, when practicable, 
have a stack or good heap in the yard to run to. We also cut 
.them chaff, hay and straw together, feeding them with it several 
times a day. We give them mangolds (turnips and swedes 
not being produced extensively on the fen-lands) twice or thrice 
a day, taking care that the quantity is not such as to make;tiie 
sheep scour. As the days lengthen, after the end of Febmsi^, 
we increase the quantity of roots and reduce the supply of 
dry food. I find that an acre of mangolds of an average crop 
will carry 25 lamb-hoggs, say from the beginning of IDecem- 
ber to the beginning or middle of April. Old sheep will 
consume more ; there may he 20 sheep per acre.^’ Mr. 
Ruston reckons the profit (or return for the natural food after 
the artificial is paid for) on a bullock to he 30s. ; on 6 sheep, 
no less than 3Z. 18s., leaving in each case the same value of 
manure. 

Mr. Charles Randell, of Chadbury, Evesham, Worcestershire, 
has frequently wintered ewe-tegs in straw-yards, and avoided 
lameness ; the only precaution necessary being to litter with 
%aw daily, but only just so much as is necessary. In this way 
;|^ lhaw|reis so consolidated by treading, that little fermenta- 
im <^use of foot-rot in yards is avoided. But 
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a distinguishing feature in his excellent and, indeed, model prac- 
tice is the wintering of tegs in yards having sheds, the floors 
of which are covered with burnt soil. This is added as often 
as needful, from October, when the sheep go into their winter 
quarters, till the end of April* It accumulates till it is often 
3 feet deep, and is turned over by degrees, as it becomes satu- 
rated with urine and dung. This serves a double purpose — pre- 
serving the feet of the sheep against foot-rot, and making a 
valuable addition to the artificial manure-compost for the root- 
crops. Burnt soil not being always available for bottoming the 
yard outside the sheds, straw is used ; and when neither can be 
spared, Mr. Randell has recourse to tan. The feet of the sheep 
are pared every six weeks. Their food is pulped mangolds, 
wheat-chaff, and* malt-dust, as one mixture ; clover, chaff, Indian 
corn, and cotton-cake, as another. 

Fattening Sheep in Sheds is practised to some extent, though Shed-feediag 
not very generally, excepting for Show purposes. The most 
common bed for sheep-houses is straw, freshly littered at frequent 
intervals, and in small quantities — ^no more than sufficient for 
keeping the sheep clean. But some few feeders employ a 
flooring of boards or spars, having f -inch-wide openings between, 
through which the droppings pass into an excavated pit below, 
the floor being in compartments readily lifted for the purpose of 
occasionally strewing peat-earth, sawdust, or other dry absorbents 
upon the accumulating manure. The food is green stuff, as 
clover or tares ; and, in winter, cut turnips or mangold, com- 
monly from 14 lbs. up to 28 lbs. per sheep, with hay and chaff, 
and oilcake, beans, peas, or oats, in various mixtures, from J lb. 
up to 1 lb. or 1 J lb. per bead per day. The sheep must have 
access to water. 

According to Mr. Mechi, a general practical rule is that 
about 7 lbs. of rape-cake, linseed-cake, or beans, will make 1 lb. 
of mutton. Experiments made by Mr. Lawes, upon sheep of 
various breeds, brought out the conclusion that sheep well fed 
under cover increase weekly about 2 per cent, upon their live- 
weight 5 and they will consume about 70 lbs. of roots, 41 Ihs. of 
hay, and 4| lbs. of cake, per head per week, for every 100 lbs. 
of their live- weight. 


CHAPTER V. 

Makaotment of Pigs. 

Oh almost every occupation in the kingdom, whether the 
cottager’s plot, the grass dairy-farm, the large corn-farm, or 
even the hill sheep-farm, swine form a more or less important 
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Housing pigs. 


Arrangements 
and fittings 
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part of the live stock ; sometimes reared and sold as sucklings 
and porkers, sometimes fattened on a large scale for bacon, and 
sometimes bred and disposed of as stores, or kept merely as 
manure-makers in the straw-yard. 

The best practice in the housing of pigs is summed up by 
Mr. J. Bailey Denton thus : “ Keeping the boar in a detached 
building, separated from the other swine; arranging the sties 
with feeding-passages under cover for farrowing sows and 
fattening hogs, and both with access to open yards ; and con- 
structing the sties with an impervious floor, so that they may 
be cleared of ail filth.” 

Boars housed singly, have room enough in a sty 6 feet square, 
with a small side yard in addition. A sow requires a space of 
10 feet by 6 feet, and a separate yard accessible to the young 
pigs. When used for fattening hogs, such a sty accommodates 
four or five. 

For feeding-troughs iron is the best material ; and it is usual 
to have a swinging flap from the top of the dwarf wall in which 
the trough is set, so that the bottom edge can be closed by bolt 
against either the front or back edge of the trough as desired By 
this simple device, the pigs are excluded from the trough while 
their food is being placed in it. To prevent the smothering of 
young pigs by being overlaid by the sow, an excellent contrivance 
is a bar or rod, placed about 8 inches from the wall all round the 
sty, and about 8 inches from the ground, thus providing a space 
for the escape of the little pigs between the wall and their mother. 

An impervious floor, cleaned by frequent washing, subdues 
the objectionable effluvium from warmly housed swine ; but the 
building must be thoroughly ventilated, either by raised ridge- 
tiles or openings in the roof. 

The sow is commonly taken to the boar when ten to twelve 
months old, and as young as eight months in the case of a choice 
early maturity breed ; and the general practice is to have two 
litters in a year, namely, in spring and in autumn, avoiding the 
hot summer weather for farrowing, and also the winter, except 
when the object is to sell sucking pigs in that season. Sows are 
seldom kept after they are three years old. 

As to care and attention at the time of farrowing, it is the 
practice of some of the best managers to allow only a very small 
quantity of litter in the house or pen, to prevent perhaps an acci- 
dental smothering of the pigs. A basket with straw and flannel 
lining is provided, and fenced ofl* from access by the sow ; as the 
pigs conre they are placed in the hamper and covered up warmly, 
and they are all given to the sow when the farrowing is cOn- 
^ ided. Her first food is milk and bran or pollard, given 
1 ; but in a few days she returns to her ordinary food. 


Ag;e of sows at 


Farrowi 
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One of the most eminent breeders of show-pigs commences Feeding yonng 
the artificial feeding of the young pigs at five or six days old ; 
giving them warm milk mixed with fine sharps, and a small 
quantity of whole maize. Castration is performed at about six 
weeks old, and at two months old the animals are weaned. For 
the first few weeks after weaning, they are fed very often, care * 
being taken that they clean out the troughs after each meal. 

The food is warm in winter, but not in summer ; and consists of 
wheat-, maize-, barley-, oat-, and other meal, mixed and wetted 
with a little cold water, then scalded with boiling water, and 
sprinkled with salt. Between the feeds, the pigs have whole 
maize, and mangolds or swedes cut small. Another breeder 
gives his little pigs meal or whole oats, also ground lentils and 
oats, and a smil proportion of sharps, given wet ; and they 
have barley and maize after they are three months old. On 
dairy farms, whey and butter-milk, and on other farms, wash 
and refuse kitchen-stuff, form an important part of the diet 
of both young and older pigs. 

Store pigs are kept in open yards, sometimes herded during Management 
the day upon the fallows in spring and early summer, sometimes 
grazed upon pasture (mischief from their rooting being prevented 
by ringing), and generally driven for some weeks upon the 
autumn stubbles. But wash and mangolds, supplemented on 
many farms by cabbages, and by grasses and green crops cut and 
carried to them in the yards, form the principal summer food of 
store pigs, in addition to what they pick up of the farm refuse. 

In winter they thrive upon what the cattle leave in the straw- 
yards, with an addition of roots and corn. 

Mr. C. S. Read, in his Report on the ‘‘Farming of Oxford- Mr. C. s. Read, 
shire,” described the very important part performed by pigs in 
making farmyard-manure. On arable land where they are kept 
as stores, they are generally bought in twice a year — ^January and 
June. From twenty to forty pigs are kept in a straw-yard, and 
are supplied with swedes and mangolds, and one pint each of 
old beans daily. At first the beans as well as the roots are 
scattered all over the yard, and the pigs, being thin and active, 
root over the straw and thus improve the manure. But as 
they become less active, the beans are thrown on a clear spot. 

The pigs that are bought in January will be ready to go away 
in May, and the summer ones will be cleared out by Christmas. 

They pay better than sheep in proportion to the expenditure on 
food ; for a teg will often not sell for more, after five or six 
months’ feeding, than a store pig which cost half the money. 

Feeding young porkers to be killed at four or five months old. Fattening pigs, 
and fattening bacon-hogs at twelve up to twenty-four months old, 
are conducted upon the same general principles as to warm 
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housing, regular feeding, and a diet of roots and Incals, with 
wash, skim-milt, butter-milk or whey — the roots much more 
frequently boiled or steamed than pulped, while it is usual 
where the meals, or a portion of them, are boiled, to finish off 
the fattening with raw meal. The varieties of practice in feeding 
pigs are innumerable. In some districts boiled potatoes and 
barley-meal are the principal food; in others, milk-whey or 
butter-milk, with brewer’s grains, or a mixture of barley-meal, 
oatmeal, and Indian corn meal ; in some cases the animals are 
fed on peas, in other cases on buck-wheat. But it is generally 
agreed that pig-feeding does not yield a profit except in the shape 
of the resulting manure. 

^ote . — ^The management of Horses is described in the Chapter on “ Motive Power.” 


CHAPTEE YI. 

Breeds of Cattle, Sheep, Pios, aud Horses. 

CATTLE. 

Skorthorm , — This breed, one of the chief glories of English 
agriculture, is the product of a hundred years of improvement 
(indeed, it is exactly a century since “ Hubback,” the famous sire 
belonging to the Messrs. Collings, was calved), and originally 
sprang from Yorkshire and Durham. It now distinguishes 
no particular counties ; for while in the north, in the east, and 
in the middle of England, it has displaced or amalgamated with 
and improved other breeds, it has established itself in the south 
and west ; and it may now almost be said that other varieties of 
cattle hold their ground in excepted counties and districts where 
Shorthorns do not prevail. There are some 700 or 800 pedigree 
herds in the kingdom ; probably as much as 200,0007. worth of 
pedigree breeding stock is annuallydisposedof by public auction 
and private contract ; and high prices are given for bulls and 
dams by breeders from all the countries of Europe, from our 
colonies, and from America. 

Mr. John Thornton’s * Circular; a Record of Shorthorn 
Transactions,’ gave a summary of sixty-four auction sales of 
1876, in which 2802 head of bulls and females realised 
145,6557., an average of 517. 19^. 8d. per head. The list does 
not include the Scotch or Irish draft sales of young bulls and 
hmfera. It was about 800 head more than in any year before 
; aad for prices the sale season of 1876 was looked upon 
as , of depression, the foreign market being very flat, espe- 



Practical Agriculture, 533 = 267 

daily as the Australian Colonies were closed against British 
Jive stock. The highest price of the year was 2000 guineas 
for a dam at Mr. W. Angerstein’s sale; 1250 guineas were 
given at Mr. E. J. Coleman’s; 920 guineas at Mr. J. P. 
Foster’s; and 800 guineas at Mr. W. W. Slye’s sale. Mr. 
Slye’s twenty-two animals averaged 199Z. 15s. 9c?. each; Mr. 
Angerstein’s forty-three animals averaged 197Z. 11s, 5c?. each ; 
Mr. J. P. Foster’s forty-four lots, 165Z. Is. 9^f. each; Mr. E. J. 
Coleman’s forty-three lots, 133Z. Os. 8c?. each. Two animals were 
previously sold for 3000 guineas each. In 1877, at fifty-seven 
sales, 2455 head realised 134,372Z., being an average of 
54Z. 14s. 8d. per head. Some of the sensational figures given 
may be here recorded. At the Bowness sale of Mr. J. D. 
Cochrane’s Shorthorns from Canada, the Earl of Bective gave 
4300 guineas for “ 5th Duchess of Hillhurst,” and Mr. Loder 
gave 4100 guineas for 3rd Duchess of Hillhurst.” The Duke 
of Manchester purchased ‘‘Duke of Underley 3rd” for 3000 
guineas. Mr. Allsopp has lately given the Earl of Bective 
7500Z. for two females. At the Earl of Dunmore’s great sale, 
Mr. Larking bought the bull “3rd Duke of Hillhurst” for 
3000 guineas. At the renowned New York Mills sale, “ 10th 
Duchess of Geneva” was sold for nearly 7000 guineas; the 
Earl of Bective there gave 3000 guineas for “ 8th Duchess of 
Oneida;” and Lord Skelmersdale purchased “Duchess of 
Oneida ” for 6000 guineas, afterwards seUing her first produce, 
a bull calf, to Mr. Foster for 2000 guineas, and refusing 5000 
guineas each for her son, daughter, and granddaughter. Colonel 
Gunter sold “ 5th Duke of Tregunter” to the Earl of Feversham 
for 2000 guineas ; and sent another dam to America for 2500 
guineas. Prices like these have been frequently made and as 
high offers declined by Mr. T. C. Booth, for such dams as 
“ Lady Fragrant,” “ Bracelet,” and other Warlaby gems of equal 
lustre. And Colonel Towneley’s “Butterfly” bulls and females 
commanded similar sums. 

^ At Mr, E. H. Cheney’s sale in September 1877, twenty cows 
and heifers sold for 10,527Z., and five bulls for 7896i ; “13th 
Duchess of Airdrie ” making 2200 guineas ; “ 13th Lady of 
Oxford,” 1900 guineas ; “ 10th Maid of Oxfoid,” 1605 guineas ; 
“11th Maid of Oxford,” 1400 guineas; and the bull, “7th 
Duke of Gloucester,” 1850 guineas. At Messrs. R. E. Oliver 
and R. Loder’s joint sale in the same week, “ Grand Duchess 
29th” was sold for 2450 guineas, “Cherry Duchess 1st” for 
1800 guineas, and “ Grand Duke 34th ” for 1550 gmneas. 

So diffused are the Shorthorns throughout the kingdom, that 
they appear at most English cattle fairs, though the grandest 
displays are in the northern counties. 
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Eminent Pre-eminent among Shorthorn breeders at the present time 

breeders. are Mr. Thomas Christopher Booth of Warlabj, Colonel Gunter of 
Wetherby, Captain Cheney, the Earl of Dunmore, the Rev. R. B. 
Kennard, the Marquis of Exeter, Lady Pigot, Lord Fitzhardinge,, 
Mr. John B. Booth of Killerby, the Duke of Devonshire, Mr. G, 
Drewry, Mr. G. Fox, Lord Skelmersdale, Lord Penrhyn, Mr. J. W ^ 
Larking, Mr. Hugh Aylmer, Mr. S. E. Bolden, Mr. Allsopp^ 
Mr, Ashburner, Mr. J. N. Blundell, the Earl of Bective, Mr. R. 
Loder, Mr. Graham, Colonel Kingscote, Mr. R. E. Oliver, Messrs. 
Cruickshank, Mr. E. Bowly, Mr. D. McIntosh, Mr. J. P. Foster, 
Mr. Slye, Mr. J. How, Mr. H. Salt, Mr. T. Lister, Mr. E. J. Cole- 
man, Mr. J. Robinson, Mr. Angerstein, Messrs. Dudding, Mr. 
J. Lynn, Mr. G. Game, the Earl of Zetland, Mr. J. Outhwaite,. 
Mr. T. H. Hutchinson, Mr. W. Linton, Mr. Richard Stratton^ 
Mr. F. J. S. Foljambe, M.P., Sir Walter C. Trevelyan, Bart.^ 

I the Rev. John Storer, Colonel Towneley, Mr. Oriel Viveashy 

; Mr. Joseph Stratton, Lord Sudeley, Mr. B. St, John Ackers, 

Mr. W. Foster, Mr. James Bruce, the Duke of Northumberland, 
Mr, John Torr, M.P., Mr. Thomas Willis, the Earl of Fever- 
sham, Mr. C. Leney, Mr. W. A. Mitchell, Mr. T. H. Bland, 
Mr, T. H. Miller. But in naming these breeders from among 
many other owners of excellent Shorthorn herds, I make no 
attempt to arrange the list in any order of celebrity. 

In describing the points of the breed, I cannot do better than 
j follow in the main the high authority of Mr. Henry Strafford, 

f the ex-editor of ‘Coates’s Herd Book’ which has now been 

j transferred to the Shorthorn Society. 

Mr. Strafford’s The bull’s head is short, but, at the same time, fine, very broad 
j description of across the eyes, but gradually tapering to the nose, the nostril of 
a Shorthorn. is full and prominent ; the nose itself is of a rich flesh- 

colour, neither too light nor dark ; eyes bright and placid, with 
ears somewhat large and thin. The head, crowned with a 
curved and rather flat horn, is well set on to a lengthy, broad, 
muscular neck j the chest wide, deep, and projecting ; shoulders 
fine, oblique, and well-formed into the chine ; fore legs short, 
with the upper arm large and powerful ; barrel round, deep, and 
well-ribbed up towards the loins and hips, which should be 
wide and level ; back straight from the withers to the setting- 
on of the tail, but still short, that is, from the hip to the chine, 
the opinion of many good judges being that a beast should have 
a short back, with a long frame. As a consequence of this the 
hind-quarter itself must he lengthy, hut wdl filled-in. The* 
symmetry of frame of the Shorthorn is near perfection, while few 
animals handle so well, with so fine and mellow a touch. The 
haif ijb plentiful, soft, and mossy, with a hide not too thin, and 
in somewhat approaching the feeling of velvet. Colour^ 
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varies, ranging from pure white to a bright or rich red. The 
most fashionable of all is a mixture of the two, forming a deep 
or light roan, sometimes called hazel, or strawberry. 

The cow has much the same characteristics, with the excep- 
tion of her head being finer, longer, and more tapering; the neck 
thinner and altogether lighter, and her shoulders more inclined 
to narrow towards the chine. 

Like most well-proportioned animals, the Shorthorn often Weights, 
looks smaller than he really is. The rapidity with which the 
Shorthorn puts on flesh, and the weight he frequently makes, 
are such that it is not uncommon to see steers of four to five 
years old weighing 140 imperial stones — many as high as 150 
stones — dead weight. 

I shall not be far wrong in saying that the Shorthorn is 
generally acknowledged to be the best sort of bullock for stalls, 
boxes, and yards. And though many practical men are of 
opinion that the Shorthorns do consume rather* more food than 
the Herefords or Devons, yet it is considered that they make 
more meat and pay better when liberal feeding is adopted. 

The Herefords . — The Herefords are divided into four classes : — Hereford 

The mottle-faces have red marks intermixed with the parts cattle, 
usually white — as the face, feet, &c. The horn is long and 
wavy, with a slight upward tendency, and tipped with black. 

The skin is particularly mellow, of moderate thickness, and 
well covered with plenty of soft glossy hair. They are usually 
good upon the chine. Though considered not so docile as some 
other classes of Herefords, they display great aptitude to fatten. 

The dark-greys are so called from the broad white stripe 
which extends the whole length of the back, and the parts usually 
white being thickly interspersed with small red spots. Their 
horns are rather shorter, with a more upward tendency ; they 
are also smaller in size and smoother in hair than the other 
classes ; better on the chine than the mottle-faces, and have flesh 
of excellent quality. 

The light grey, or white Hereford is closely assimilated to 
the now common red-with-whiteface Hereford. This latter is 
the commonly recognised race. 

The general characteristic of the breed as regards colour is a 
rich or dark red, with a white face, white throat and chest, and 
white on the neck and along the back, and also inside the legs 
and on the under-parts of the body. 

The quality of hair in the best examples is only surpassed Points, 
by the Highland Scot, being wavy, soft, and moderately long. 

The best description of horn — ^wide, with an upward tendency ; 
of a clear yellow or white, and sometimes tipped with black. In 
the form of their shoulders they stand pre-eminent ; and there 
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is, when fatted, comparativeij little coarse meat about that part. 
The hips, loin, and rump are generally good ; the ribs often not 
springing out so widely as with some other breeds ; but their 
sides are very good, and their chests well expanded ; the outside 
of the thigh is often too thin, occasioning some deficiency of 
weight when fed ; but the twist is generally full. 

Mr. Buck- Mr. Thomas Duckham, the ex-editor of the ‘ Hereford Herd 
of^nSeford' points as follows: “The face, throat, chest, 

‘ and lower part of the body and legs, together with the crest or 
mane, and the tip of the tail, a beautifully clear white ; a 
small red spot on the eye, and a round red spot on the throat in 
the middle of the white, are distinctive marks which have many 
admirers. The horns are of a yellow or white waxy appearance, 
frequently darker at the ends. Those of the bull should spring 
out straightly from a broad flat forehead ; whilst those of the cows 
have a wave, and a slight upward tendency. The countenance 
is at once pleasant, cheerful, and open, presenting a placid 
appearance, denoting good temper and that quietude of disposi- 
tion which is so highly essential to the successful grazing of all 
. ruminating animals ; yet the eye is full and lively ; the head is 
small in comparison with the substance of the body. The muzzle 
is white, and moderately fine ; cheek thin. The chest is deep and * 
full 5 the bosom sufficiently prominent. The shoulder-bone is 
thin, fiat, and sloping towards the chine, well covered on the 
outside with mellow flesh ; the kernel is full up from shoulder- 
point to throat ; and so beautifully do the shoulder-blades bend 
into the body, that it is difficult to tell in a well-fed animal 


where they are set on* The chine and loin are broad ; hips 
long and moderately broad ; legs straight and small. The rump 
forms a straight line with the back, and is at a right angle with 
the thigh, which should be full of flesh down to hocks, 
without exuberances ; the twist should be good, well |lled-up 
with flesh, and even with the thigh. The ribs shoul^ spring 
well and deep, level with the shoulder-point, the flankyUwald > 
full, and the whole carcass well and evenly covered with a 
rich mellow flesh, distinguishable by its yielding with a pleasing . 
elasticity to the touch. The hide is thick, yet mellow, and well { 
covered with soft glossy hair, having a tendency to curl. Such 
are the characteristic marks of a first-class Hereford.” i 

Herefords are renowned for their feeding virtues at grass ; / 
and good stores are rather scarce, the best being fattened on their/ 
native pastures. / 

The ^ gi;^t demand for steers has led many breeders to pusM 
forward, firom weaning time, with liberal keep, by whicl 
#1^ ana brought to a gpod weight at two years old, the a® 
2^ gei^rally soU^ T 
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The white-faces require time to ripen, though they have a 
remarkable aptitude to fatten quickly ; for many are disposed to 
get what the butchers call creamy,” putting too much of their 
fat outside, and thus not “ proving ” as they ought ; and it is 
with age that their meat attains its beautiful marbled appear- 
ance, or intermixture of fat and lean. They attain to weights 
equal to those of the Shorthorns, and carry a vast substance of 
flesh in proportion to bone ; but may be said to be more profit- 
able to the breeder and grazier than to the butcher. 

As the rearing system is generally followed in Herefordshire, 
the milking properties are not so much attended to as in some 
other counties. Cows, with moderate feeding, make from 32 
to 40 stones, with extra keep to 64 imperial stones ; and Show 
specimens go up to much higher weights. 

The great majority of the calves are dropped in April, May, 
June, and July. Yearling heifers are very seldom put to the 
bull ; and the calves are generally suckled for three to six months, 
running with their dams, unless they come at the commence- 
ment of winter. The young steers are fed upon grass, and get 
turnips and cut straw, with cake in the winter. The rare 
pastures in the Wye valley push the young animals along quickly ; 
and they come out in their third autumn to the fairs and markets 
of Hereford, Leominster, Ross, and Ludlow ; many of the best, 
however, being bought direct off the farms. Hereford October 
fair, with seven or eight thousand steers of this one breed, is a 
sight for admirers of fine cattle. 

Herefords not only prevail almost exclusively in their own 
county, but the native cattle of Salop, Mongomery, Radnor, 
Brecon, Glamorgan, and Monmouth, are for the most part 
either changed by crossing with them, or are replaced by 
them ; and great numbers graze the pastures of Somerset, Wilts, 
Gloucester, Worcester, and Warwick. In fact, few English 
counties south of Shropshire are without Hereford bullocks; 
herds are found east as far as Surrey, and west in several 
counties of Wales. They have been established in Dorset and 
in Cornwall ; they have done well in Ireland ; and in Canada, 
the United States, and the Australian Colonies, the breed has 
attained great success. 

The Herefords are not so well qualified for crossing as the 
Shorthorns ; but they have blended well with Shorthorns, and 
they have produced admirable crosses with Ayrshires and 
Alderneys, but not particularly well with Devons. 

‘ The Hereford Herd Book,' which Mr. Duckham has recently 
disposed of to a Society, records in its 9th volume, the herds of 
219 breeders, and has a list of 347 subscribers ; the number of 
bulls entered in the entire work has now reached 5176 ; of cows. 
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with their produce, 4723 ; and of heifers, 4905. Among the 
most eminent breeders and exhibitors at the present time are 
Mr. William Taylor, of Showle Court, Ledbury ; Mr. William 
Tudge, of Adforton, Leintwardine ; Mr. J. H. Arkwright, 
of Hampton Court, Leominster ; Mr. Walter Evans, of Llan- 
dowlais, Usk ; Mr. Thomas Thomas, of St. Hilary, Cowbridge ; 
Mrs. Sarah Edwards, of Wintercott, Leominster ; Mr. Thomas 
J. Carwardine, of Stockton Bury, Leominster; Mr. Philip 
Turner, of The Leen, Pembridge ; Mr. W. Burchall Peren, of 
South Petherton, Somerset ; Mr. Richard Shirley, of Bancott 
Munslow, Church Stretton ; and Her Majesty the Queen. 

Devons or, as they were once named, North Devons are of 
a bright red colour, varying a little, either darker or more 
yellow ; they have seldom any white, except about the udder of 
the cow and belly of the bull. They have long yellowish horns, 
beautifully and gracefully curved ; noses or muzzles white, with 
expanded nostrils ; eyes full and prominent, but calm ; ears of 
moderate size, and yellowish inside ; neck rather long, with but 
little dewlap, and the head well set on ; shoulders oblique, with 
small points or marrow-bones ; legs small and straight, and feet 
in proportion. The chest is of moderate width, and the ribs are 
round and well expanded ; except in some instances, where too 
great attention has been paid to the hindquarters at the expense 
of the fore, and which has caused a falling off or flatness behind 
the shoulders. The loins are first-rate, wide, long, and full of 
flesh ; hips round, and of moderate width ; rumps level, and 
well filled at the bed; tail full near the rump, and tapering 
much at the top. The thighs of the cow are occasionally light, 
but in the bull and the ox are full of muscle, with a deep and rich 
flank. They should have a rich and mellow touch, very silky 
fine hair ; and they are extremely handsome in appearance. The 
breed is remarkable, too, for the great proportion of weight of 
the most valuable joints and the little coarse flesh. 

^e- According to Mr, J. Tanner Davy, the editor of the ‘ Devon 
Herd Book,^ the outline of a fat Devon very nearly approaches 
a parallelogram — angular bony projections are rarely found 
among the best bred ones, but their frame is level from the top 
of the shoulders to the tail. The belly is longitudinally straight 
and well filled out at the flanks, which should be easily found 
by the unbent fingers ; the breast is wide, and comes out promi- 
nently between the fore-legs, extending down to within two or 
three inches of the knee joint and towards the udder in rolls of 
fat. The neck is rather long and thin, increasing towards the 
sWulder, which is tapered off to meet it where the neck-vein 
foms a sort of collar in front of the shoulders, connecting the 
M the sjioiilder with the fat of the breast. 
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In the forequarters the Devon probably excels all other breeds, 
by the shoulders being placed so obliquely that there is no hollow 
behind them, but the part is well fiUed out with good flesh and 
fat, preserving an unbroken line, and promoting a uniform 
covering of fat throughout every part ; commencing at the rump, 
over the pin bone, edge of the loins, ribs, shoulders, and on to 
the neck, without patch or excess of any kind. Devon breeders 
think nothing can compensate for upright shoulders, which are 
sure to produce hollowness behind them, and a consequent loss 
of flesh and fat, besides diminishing the capacity of the chest 
and width of breast. In breeding it is most important to get 
animals with shoulders placed obliquely ; for it is found, in 
practice, to be much more difficult and to require a longer time 
to correct the fore than the hind quarters. It is a remarkable 
fact in the form of the best Devons, that their shoulders are so 
placed and packed that they can, like a similarly formed horse, 
go up and down the steep and rugged Northern Devonshire hills 
with much greater facility than what are called the large 
Devons.” 

The covering over the shoulder-blades is nearly as full as the 
ribs, which should project at right angles to the back, preserve 
the barrel shape, and be broad and deep. The loin is wide and 
flat, projecting in a line with the pin-bone, and is well covered, 
not only on the top but also on the edge of the hone. The pin- 
bone must not project to break the even line. The rump is long 
and well filled out, and the tail, set on level, falls perpendicu- 
larly from the line of the back. The buttock is moderately full, 
tapering towards the hock, with a sufficiency of lean flesh, but 
not too much, for if the animals are too heavy here, they are apt 
to be deficient on the sides, back, and rump. 

The Devons are of a docile disposition, economical feeders, 
and excellent milkers ; but are of considerably smaller size than * 
Shorthorns or Herefords. The practice of working the steers at 
three-years old, and, after two years’ labour in the team, winter- 
fattening them for the butcher — ^their keep up to that time 
having been grass in summer, and hay, straw, and turnips in 
winter — ^is not now so general as it was a few years ago. 

Devon cattle have become too valuable for the old-fashioned Fairs, 
treatment, and are now fed with oilcake, and made ripe at early 
ages. The principal fairs for this beautiful breed are South 
Molton, Crediton, and Exeter. These red cattle have not spread 
very far out of their own quarter of England, that is the counties 
of Devon, Somerset, and Cornwall ; but they are found as grazing 
stores at some of the midland counties’ fairs, and considerable 
numbers of high-class bulls and heifers have been exported by 
the most eminent breeders. At the Smithfield Club and other 



540 = 274 Practical Agriculture. 


Breeders. 


South Haiiss 
cattle. 


Mr. A. Heas- 
man on Sussex 
cattle. 


fat-stock shows, as well as at the Royal and other breeding- 
stock shows, the Devons always appear with superb classes; 
and some specimens have won the champion plates of the 
Smithfield Club in competition with the more massive Short- 
horns and Herefords. 

The herds which have attained the greatest celebritry of late 
years are those of Mr. James Quartly, Mr. Walter Farthing of 
Stowey Court, Bridgewater, the late Mr. James Davy (succeeded 
by Mrs. Langdon) of Flitton Barton, Viscount Falmouth, Mr. 
John Azariah Smith of Bradford Peverell, Mr. William Smith of 
Whimple, Sir Alexander Hood, Mr. George Turner, Mr. Thomas 
Pope, and Her Majesty the Queen. 

The South Harm Cattle, grazing in the district of that name 
on the South coast of Devonshire, are a red breed, supposed to 
have originally sprung from the North Devons, but are of larger 
frame and coarser build. They are good graziers^ beasts, and have 
been materially improved during the last twenty years by selection 
and better management. 

Sussex Cattle . — ^This breed, of a deep red colour, is becoming 
more closely assimilated in character to the Devon. Mr. A. 
Heasman, one of the most eminent breeders and exhibitors, says : 

^ This useful class of stock was formerly bred principally for 
draught purposes, being converted into food for the public after 
they had cultivated the soil of the Weald of Sussex and Kent — 
some of the heaviest tilled land in the kingdom— and at times 
being required to start the heavy carriage of the county member 
from the same muddy district, when it was necessary for him to 
attend to his parliamentary duties, before locomotive power 
came into operation or the Highway Act had been amended. 
Even in those early days the Sussex cattle were fully 
and, always possessing the finest quality of flesh; were never 
neglected by the grazier. 

When they had been worked for several years, and age at 
last rendered it necessary that they should be drafted from the 
team, the farmers of the western part of the county would pay a 
visit to their brothers in the east ; attend the fairs held at Battle^ 
Lewes, or on the borders of Kent, in order to buy up the aged 
oxen ; and, after grazing them a year, supply the markets with 
animals weighing from one hundred and eighty to two hundred 


Slone. 


“ Times have very much altered, and the Sussex beasts are no 
longer what they were, neither are they reared to the same 
extent or for the same purpose. They have given place to horse 
and ^team power, and now take up their position as one of the 
v ibtfal^d^tablished breeds of the kingdom to meet the pressing 
‘ ^^increasing demand for beef. Their tjolour was formerly both 
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light and dark red — in some instances so dark that it almost 
amounted to black ; but the intermediate or cherry colour is now 
the favourite, denoting good flesh and better quality for fattening.’’ 

The breed has been too well appreciated by the tenant farmer 
to be allowed to die out, and great pains and attention have 
been taken latterly in endeavouring to alter its style and type 
by breeding from the smallest bone with the greatest amount of 
flesh* This seems to have been successful, when we compare 
the present animals with what may be called the old-fashioned 
sort, one of which, of enormous frame and weight, was fattened 
many years ago at Burton Park, near Petworth, and called the 
Burton ox. The Sussex cattle are equal to the best breeds Points and 
as regards early maturity and weight for age ; as is proved by the of the 
weights of the animals shown at the Smithfield Club meet- * 
ings. The Sussex are great favourites with the butcher and 
consumer. At three years old, well-fed steers will weigh from 
twelve to fourteen score pounds per quarter. But the Sussex 
men do not spoil their best animals by overfeeding. Their 
general features may be described as follows : Nose tolerably 
wide ; muzzle of a golden colour, thin between the nostril and 
eye ; eye rather prominent ; the forehead rather wide ; horns of 
moderate length, fine, and rather turning up at the points ; neck 
not too long ; sides straight, and not coarse at the point of the 
shoulder 5 wide and open in the breast, which should project 
forward ; girth deep ; legs not too long ; chine-bone straight, but 
the chine rather too narrow ; ribs not always sufficiently broad ; 
loin full of flesh and wide ; hip bones not too large, but well 
covered ; rump flat and long ; tail should drop perpendicular ; 
thigh flat outside and full in ; the coat soft and silky, with a 
mellow touch. 

The * Sussex cross well with any breed by using the male 
animal, imparting substance and firmness of flesh; and the 
colour of the offspring is generally red. They are of themselves 
a hardy breed, and have been found to surpass all others in the 
poorest pastures of their native county. The cows are not good 
milkers ; those with the heaviest calves the worst, though pro- 
ducing sufficient milk to rear their calf. The most successful 
way of breeding is for them to calve in October and November, 
letting them have their own calf through the winter, .which is 
weaned in the spring and another calf put to the cow. Managed 
in this way, each cow rears two calves, and the number of 
barrens is greatly diminished, which is one of the greatest evils 
when cows are allowed to drop their calves all the year round. 

The Public Herd Book of Sussex Stock has been established 
about fifteen years, and promises to be of great assistance. 

Longhorns. — ^The Longhomed breed is distinguished by the longhorns. 
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length of its horns, the thickness and firm texture of its hide, 
the length and closeness of its hair, and was, at one time, also 
by the large size of its hoofs and its coarse, leathery, thick neck. 
It is deeper in the fore-quarters, and lighter in the hind-quarters 
than most other breeds; narrower in shape, less in point of 
weight than the Shorthorn, though an excellent weigher in 
proportion to size. It is more varied in colour than most other 
breeds; but whatever the colour, there is generally a white 
streak along the back and mostly a white spot on the inside 
of the houghs. The Longhorns are good workers, and are cele- 
brated for giving a milk very rich in cream. 

As modelled by Bakewell, this is their description : “ Fore-end 
long and light ; neck thin, head fine hut long and tapering ; 
eye large, bright, and prominent. The horns vary with the 
sex; those of bulls comparatively short, from 15 inches to 2 
feet ; in some oxen extremely large, from feet to 3^ feet long. 
Cows have horns nearly as long, but finer and more tapering. 
Most of the horns hang downward by the side of the cheeks, 
and then if well turned, as in many of the cows, shoot forward 
at the points ; the shoulders are fine, thin, and well placed — 
this was particularly noticeable in the Dishley herd — girth 
small, as compared with Shorthorn and Middlehorn breeds ; the 
chine remarkably full when fat, but hollow when low in con- 
dition ; loin broad, and hips wide and protuberant ; the quarter 
long and level ; fleshy thighs, with small, clean, but compara- 
tively long legs; carcass round, and ribs well sprung; flesh 
of good quality ; hide of medium thickness ; and colour various 
— the brindle, the finch-back, and the pye most common. As 
grazier’s stock, they undoubtedly rank high; their bone and 
offal are small, and the fore-end is light, while the chine, the loin, 
the rump, and the ribs are heavily loaded, and with flesh of 
the finest quality. In point of early maturity they fiave also 
materially improved; in general they have gained a year in 
preparation for the butcher.” Such was the character of the 
improved Longhorn as established by the leading breeders. 
Now they have been so improved, that for uniformity of type 
they can scarcely be excelled by the Shorthorns. They come to 
hand mellow to the touch. The skin, though thick, is covered 
with a profusion of rich, soft hair ; the rib is well sprung, 
chine is broad, shoulders are well placed, barrel is round and 
deep, and the general appearance is in unison, denoting a healthy 
and vigorous constitution. They are good milkers, and, as a 
rule, prolific breeders. Their weak point, in these days of high 
feeding and quick returns, is that they are longer in arriving 
at maturity than the improved Shorthorn; consequently they 
, ^ve a le®5 return for the quantity of food they consume. 
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Their milk is considered richer than that of the Short- The Loaghoxns 
horn. This experiment as to the quality of the milk milkeis. 
the Longhorns was made some years ago. In June, six of the 
best Shorthorn cows of Mr. S. Craven Pilgrim, of Burbage, 
near Hinckley, Leicestershire, of Bates’ blood and bred for their 
milking properties, were tested against six of Mr. Chapman’s 
Longhorns. The Shorthorns produced 152 lbs. of milk, and 
the Longhorns 135 lbs. The weight of curd from the Long- 
horns was 19J lbs., but from the Shorthorns only 14^- lbs. 

In September, 36 of Mr. Pilgrim’s Shorthorn cows were tried 
against 32 of Mr. Chapman’s Longhorns. The former pro- 
duced 605 lbs. of milk, which made only 66 J lbs. of curd ; 
while the Longhorns gave 553 lbs. of milk, yielding 69 lbs. of 
curd. 

They have now a Herd-book, and are under the guardianship 
of a newly formed Longhorn Society. 

I may here quote what ^ writer in the ^ Field’ has lately The ‘Field ^ on 
said of this breed. “The present position of the Longhorns 
illustrates the old saying that ‘ every dog has its day.’ Confined 
now to a few amateur farmers in the midland counties, it is 
difficult to realise that a hundred years ago they were the most 
valuable breed in this country ; yet such is the fact. Yorkshire 
has the credit of giving rise to the Longhorn and their sup- 
planters, the Shorthorn. The latter, however, originated in the 
eastern division, whilst the district of Craven (the original 
home of the Longhorns) is in the West Riding, bordering on 
Lancashire, from whence they spread out into the latter county 
and the south-eastern portions of Westmoreland. Like the 
Durham cattle, they enjoyed a considerable local reputation, 
those bred in the fertile vales of Craven being considered the 
quickest feeders, as they were the handsomer beasts; but it 
required the genius of Bakewell to draw them from their com- 
parative obscurity, and give a reputation which at that time 
seemed unassailable. 

“ Sixty years ago the Longhorn was the most important and 
fashionable breed of cattle inhabiting the counties of Derby 
and Stafford ; and there still linger in the district wondrous 
tales of the quantity of milk yielded by some favourite cow, or 
the more marvellous weights which the oxen and heifers 
attained when grazed on the rich alluvial pastures of the Trent, 
the Dove, or the Derwent,” 

The Channel Island hreeds of Cattle^ popularly classed in- Channel 
discriminately togeth^ as “ Alderneys,” and once known as cattle, 
^‘the crumpled homed,” include the Jerseys and the Guernseys. 

They are bred to some extent in England, but are largely imported 
from their native islands. They have long been celebrated for 
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their milking and creaming properties, but were originally ill- 
formed and ungainly in appearance; the redeeming points 
having always been the fine head, crumpled horns, and capa- 
cious well-formed udder. In proportion to their size, the 
Alderney cows give more milk of richer quality than those of 
any other breed ; the best having been found to yield 10 lbs. 
to 14 lbs. of butter per week. And since the improvement of 
the breed in symmetry and beauty, it has become highly sought 
after for dairies in the vicinity of what may be called fashion- 
able towns, and for ornament as well as profit in villa paddocks 
and gentlemen’s parks. In the large city dairies the Alderneys 
are not in such repute as Shorthorn and Dutch cows which 
give large quantities of milk of lower quality, and which, when 
drafted, fatten with greater rapidity. 

‘The Field’ on A writer in ‘The Field ’ says — ‘ At the present time there is 
th» <ioubt that in England, where the principles of selection 

^ ‘ have so long been successfully applied to horned stock and 

sheep, finer specimens of the Alderney have been produced than 
in their native islands. 

For many years the farmers of the Channel Islands, while 
sternly prohibiting any importation of bulls, have made the 
rearing of heifers for the English market a profitable part of 
their business; but it is only within a comparatively recent 
period that they have learned from English breeders the advan- 
tages to be derived from a carefiil selection in obtaining 
symmetry as well as milk. 

English Amongst English breeders who have shown what could be 

hreadexs. done towards obtaining the best points of a milking cow by 
applying Bakewellian principles of selection, Mr. Philip 
Dauncey, of Horwood, near Winslow, Bucks, occupies, or rathei: 
occupied, the most distinguished position. For nearly half a 
century he devoted his attention to obtaining great milking 
* qualities, symmetry, constitution, and a uniform fawn colour 
without white. His success placed him at least half a century 
in advance of the Channel Islanders. 

‘‘ Mr. Dauncey produced a breed much more hardy than the 
original Channel Islanders ; his stock lying out on the pastures 
throughout the year. The imported Alderneys are delicate, 
and, on first introduction, require slight shelter in the cold 
weather ; but they soon afterwards become acclimatised.” 

One of the best herds maintained purely for profit was that 
of one hundred Jersey cows belonging to the late Mr. James 
Dumbrell, of Ditchling, near Brighton. Another breeder of 
Alderneys, who bears a name almost classical in the history of 
agriculture, is Mr. C. H. Bakewell, of Quorndon, near Derby, 
who has a small but select herd which is managed in a profitable 
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manner. His average annual return has been from 220 lbs. to 
240 lbs. of butter per cow. 

Mr. George Simpson, of Wraj Park, Reigate, Surrey, and 
Mr. Walter Gilbey, have been two of the greatest patrons and 
improvers of the breed ; and the Messrs. Fowler, of Bushey 
and Watford, Herts, and of Southampton, have been the im- 
porters of this highly appreciated breed of cattle into this country 
for nearly a century. 

The Guernsey breed are of a self-colour, red, or dun, or Gueimeys and 
patched with white ; the Jerseys are smaller, and of a darker *3^erse7s. 
olive or fawn-colour. 

A marked course of improvement in both breeds has taken 
place since the Jersey Agricultural Society, founded in 1833, 
drew up a scale of points of merit; from an examination of the 
best specimens then in the island. This scale originally fixed 
a standard of twenty-six points for bulls, and twenty-eight for 
cows and heifers, and it was amended and the points increased 
in number in the year 1849. In 1866 the ^Jersey Herd Book’ 
was started, and in 1868 the committee of the Royal Agri- 
cultural Society of Jersey called attention in a report to the 
advantageous results of careful breeding as practised by Mr. 

Dauncey and others in this country. In a subsequent report, 
in December, 1871, the committee acknowledged a yearly 
grant from the State of Jersey of 50/., to be applied solely in 
premiums for bulls, to check the exportation of good animals 
from the island. 

This remarkable scale of points, by which judges criticise the Scale of poiats 
qualifications of Alderney cattle, is as follows : — 


> Scale of Points for Bzdls* 

Article. Points- - 

1. Head, fine and tapermg .. .. .. .. 1 

2. Forehead, broad 1 

3. Cheek, small .. .. .. 1 

4. Throat, clean .. •- .. .. .. 1 

6. Muzzle, fine, and encircled by a light colour .. .. 1 

6. Nostrils, high and open 1 

7. Homs, smooth, crumpled, not too thick at the base,) , 

and tapering, tipped with black J 

8. Ears, small and thin .. .. .. 1 

9. Ears, of a deep csrange colour within .. .. .. .. 1 

10. Eyes, full and lively I 

11. Neck, arched, powerful, but not too coarse and heavy 1 

12. Chest, broad and deep .. .. 1 

13. Barrel, hooped, broad, and deep 1 

14. Well ribbed home, having but little space between the) ^ 

last rib and the hip .. , j 

15. Back, straight from the withers to the top of the hip 1 

Carried forward .. ..15 


2 p 2 
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Article. 

Brought forward 

16. Back, straight from the top^ of the hip to the setting* 

on of the tail, and the tail at right angles with the 
hack .. J 

17. Tail, fine 

18. Tail, hanging down to the hocks 

19. Hide, mellow and movable, but not too loose 

20. Hide, covered with fine soft hair 

21. Hide, of good colour . . 

22. Fore legs, short and straight.. 

23. Fore-ai-m, large and powerful, swelling, and full above] 

the knee, and fine below it j 

24. Hindquarters, from the hock to the point of the rump, | 

long and well filled up | 

25. Hind legs, short and straight (below the hocks), and] 

lx)nes rather fine 1 

26. Hind legs, squarely placed, and not too near together) 

when viewed from behind ! 

27. Hind legs, not to cross in walking 

28. Hoofs, small , 

29. Growth .. .. 

30. General appearance 

31. Condition 


Point* 

15 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Perfection .. „ 81 

Ho prize shall be awarded to bulls having less than 25 points. 

Bulls having obtained 23 points' shall be allowed to be branded, but cannot 
take a prize. 

Beale of Fomts for Cows and Heifers. 

Article. Points. 

1. Head, small, fine and tapering .. 1 

2. Cheek, small .. .. 1 

3. Throat, clean .. .. , 1 

4. Muzzle, fine, and encircled by a light colour .. .. 1 

6. Nostrils, high and open 1 

6. Homs, smooth, crumpled, not too thick at the base,) ^ . ’ 

and tapering .. .. .. .. .. ... < .. j 

7. Ears, small and thin .. .. .. .. ,1 

8. Ears, of a deep orange colour within T, .. .. 1 

9. Eye, full and placid .. .. .. .. .. .. .. 1 

10. Neck, straight, fine, and placed lightly on the shoulders 1 

I 11. Chest, broad, and deep ., .. .. 1 

12. Barrel, hooped, broad, and deep 1 

13. Well ribbed- home, having but little space between the) ^ 

last rib and the hip J 

14. Back, straight from the withers to the top of the hip .. 1 

15. Back, straight from the top of the hip to the setting on) - 

of the tail, and the tail at right angles with the backf ^ 

16. Tail, fine .. .. 1 

17. Tail, hanging down to the hocks .. .. 1 

18. Hide, thin and moveable, but not too loose 1 

19. Hide, covered with fine soft hair 1 

20. Hide, of good colour 1 

Fmre legs, short, straight, and fine .. 1 

Carried forward .. .. 21 
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Article. Points. 

Brougat forward .. .. 21 

22. Fore-arm, swelling, and full above tbe knee .. 1 


23. Hindquarters, from the hock to the point of the rump,) 

long and well filled U23 .. „ .. .. .. «• j 

24. Hind legs, short and straight (below the hocks), and) .. 

bones rather fine J 

25. Hind legs, squarely placed, not too close together when) - 

viewed from behind „ .. i ^ 


26. Hind legs, not to cross in walking .. 1 

27. Hoofs, small .. .. .. .. 1 

28. Udder, full in form — i, e., well in line with the belly 1 

29. Udder, well up behind 1 

30. Teats, large and squarely placed, behind wide apart .. 1 

31. Milk-veins, very prominent .. .. 1 

32. Growth 1 

33. General appearance 1 

34. Condition 1 


Perfection .. .. 34 

Ko prize shall be awarded to cows having less than 29 points. 

No prize shall be awarded to heifers having less than 23 points. 

Cows having obtained 27 points, and heifers 24 points, shall be allovred to 
be branded, but cannot take a prize. 

Three points — viz., Nos. 28, 29, and 31 — shall be deducted from the number 
required for perfection in heifers, as their udder and milk-veins cannot be 
fully developed ; a heifer will therefore be considered perfect at 31 points. 

By attention to the rules and by crossings, so as to remove 
defects in the bull, a lighter head, a broad forehead, finer boms, 
a more square form, a round barrel, a better chest, cleaner limbs, 
and a better handling, have been obtained; the rich orange 
colour within the ear has been retained ; and as a fashion in 
colour, either a rich brown edged with a mouse-coloured band 
about an inch wide, or a cream colour either on a white or 
grey ground, is preferred. 

Bulls are allowed to serve as soon as they become yearlings ; 
which is injurious to the constitution, but is said to preserve 
the race small and fine-boned. 

By similar attention the general form of the cow has wonder- 
fully improved ; most cows reaching 21 points, with a fine head, 
a lively eye, crumpled horns, a straight back, a round barrel, fine 
limbs, and a brisk step. Many, from 14 to 20 quarts of milk 
daily, will produce between 10 and 14 lbs. of rich yellow butter 
per week. Some cows yield no less than 20 to 26 quarts daily. 

Norfolk and Suffolk Polls . — The prevailing colour of this Norfolk and 
breed was a mouse-dun, changed latterly to pale red, red and Suffolk i>olls. 
white, or yellowish and white. 

Suffolk cattle, according to the earliest records on the subject, 
were polled, and, originally, dun in colour ; later on they are 
described as red, red and white, and brindled. 

From a very early period large numbers of polled Galloway 
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cattle were brought into the counties of Norfolk and Suffolk. 
There can be little doubt that these were crossed with one or 
other (probably both) of the native races, and that thus the 
present breed of Norfolk and Suffolk red polled cattle was 
called into existence. 

Mr. Fulcher on Mr. T. Fuicher, writing in the ‘Field/ said: “We are bj 

this breed. no means disposed to accept the theory that our polls are simply 
red Galloways. True enough, there is a resemblance between 
the heads of the two sorts, each being furnished with a thick 
tuft of hair, covering the forehead. In the Norfolk beast this 
appendage will, however, be frequently composed of a mixture 
of red and white hair. More rarely, a large spot of pure white 
makes its appearance in the face. The deep, blood-red colour 
of the Norfolk polls is, moreover, many shades darker than we 
have seen in any specimens of the Galloway breed. These two 
peculiarities go far to support the conclusion we have arrived 
at — ^that the old native race had a due share in the concoction 



of the present breed. As to when this cross was first resorted 
to, we have no precise information. Marshall, indeed, mentions 
that long before his time polled Suffolk, Galloway, and even 
West Highland bulls were used for crossing with the Norfolk 
home breeds \ but so highly did he appreciate the good qualities 
of the latter, that he only refers to crossing in order to condemn 
the practice. 

“ In the absence of documentary evidence, we have it on the 
authority of Mr. Money Griggs of Gately (now in his hundredth 
year, and for upwards of eighty years a tenant on the Elmham 
estate), that from his earliest recollection red polled cattle ^ete 
kept in the neighbourhood of this place.” ' i 

Amongst the good qualities that may be fairly claimsed^f#^ 
the red polls are hardiness of constitution, enabling theii'^ie 
thrive on scanty pasturage and to withstand the severe wiiitfrs 
and piercingly cold springs usually experienced in the eastern 
counties ; their milking properties are unquestionable, and they 
have not that tendency to go dry which belongs to the Alderney, 
Ayrshire, and most other breeds having a reputation as dairy 
cattle. It not unfrequently happens that a cow will continue to 
yield a good quantity of milk from one calving to another. 

Cows and heifers for dairy purposes are frequently sold to 
buyers in the counties of Beds, Berks, Bucks, Chester, Hants, 


Northampton, and Sussex ; whilst exportations of breeding 
St^ have been made to Egypt, Germany (north and south), 
and, Austria, where, strange to say, on an estate of Prince 
jd^ichtenstein, a breed of red polled cattle has been in existence 
feafe immemorial. 

' ^ breed of cattle, long-homed, white-backed, 

stripes over the body, axe rarely seen now, though 
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Lord Portman, in a foot-note to Mr. Ruegg’s Report on the 
county twenty years ago, remarked that some of the features of 
the old Dorset cow might often be seen in the form of the 
progeny, crossed as the breed had been by Devons, Herefords, 
and Shorthorns. 

Welsh According to Mr. Morgan Evans, the best Welsh cattle, 

authority on the subject, the colour of the Pembrokeshire^ Pembroke- 

Castlemartin," cattle is black ; the horns are of great length, 
yellowish-white tipped with black, wide-spreading and curving 
upwards ; the head is of medium length, longer that the West 
Highlands, and somewhat longer than the Devons, approaching 
the Herefords or the improved Sussex in form. The nose is 
small and the neck fine, with little tendency to the “ throati- 
ness observable in some breeds. The eyes are prominent, 
but without the untameable gleam of the West Highland or 
Chillingham cattle, domestication having removed any special 
traits of wildness and of ferocity. The coat is long, not 
straight like the Highland cattle, but wavy, or sometimes 
curly. The forehead is broad. The tail is of good length. 

Several writers have remarked on the colour of the skin as 
being of an orange yellow, and the coat on the barest parts of 
the body as being of a brownish hue. Some of the best breeders 
in Pembrokeshire are careful to maintain this characteristic in 
their herds. This, along with a yellow horn and a wavy coat, 
almost invariably indicates a beast that will feed well either at 
grass or in the stall. A short, crisp, coal-black coat is not to 
be compared with one that is long and wavy. The outer cover- 
ing of hair put on in the winter months should, with outlyipg 
cattle, at the end of spring and during the early summer months 
be of a russet brown. One frequently sees cattle of this Breed 
whose coats are one mass of ringlets ; but experience shows that 
they are not the most easily fattened. The hair on the forehead 
of bulls is often very much curled, and it is rather to be admired 
th^n otherwise for the sake of its picturesqueness, as well as that 
it indicates other important qualities. 

' The meat produced by these cattle is excellent, and not to be 
Surpassed in texture and quality. The milking properties of 
the cows are certainly equal, if not superior, to those of most 
modern improved breeds. Mr. Evans says, Welsh black cows 
are on the average equal to any class of cows in milk-producing 
capabilities. The only objection to them at dairy farms around 
the metropolis is their colour. The admixture of black with 
red and white and roan in the herd is not thought fashionable 
or pleasant to the eye.^^ 

Taking into account the climate, soil, and average homestead 
accommodation in the county, the Pembrokeshire cattle can be 
bred to feed cheaper than Shorthorns or Herefords. Attempts 
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to improve the breed by crossing have not been attended by 
success, though the Devons amalgamated best. 

Anglesea Again following Mr. Morgan Evans, the Anglesea cattle 

breed. Pembrokes. The coat, as with the Castle- 

martins, should be long and wavy. This generally denotes 
good quality, and a growing beast easily fattened. In colour 
they are generally darker than those of South Wales, being a 
pure black. A little more white is allowed than in the Pem- 
brokes, the scrotum of the bulls and the udders of the cows 
being very frequently white. A white streak is sometimes found 
along the chine, but this feature cannot be commended. The 
horns, which may be broadly described as white with black tips, 
curving gracefully upwards in cows and oxen, are usually much 
darker-coloured than in the Pembrokes, and the white portion 
is not so mellow and creamy in appearance. They are perhaps 
a little larger than the Castlemartins — standing on ^hort strong 
legs ; but are not so good in the head or shoulder. The head 
of the ox is very frequently heavy and bull-like, Davies in his 
time attributed the “ bull-like features in the head and dewlap ’’ 
of the Anglesea ox to the fact that the calves were not weaned 
in Anglesea until ‘‘ double the time at which they are weaned 
in other counties,” together with their not being ‘‘ gelt until 
they be about a year old but this will hardly account for the 
persistency of this feature in stock not thus treated. The 
shoulder is often coarse, and falls in behind the bladebone. In 
short, comparing them once more with their rivals, they are 
altogether coarser in the fore part than the Pembrokes, but have 
better hind-quarters — wider, with bigger thighs and broader 
loins. The Welsh “runts ” as they are called, are not equ^ to 
many other breeds for dairy purposes. 

The Anglesea cattle are now cultivated to equal perfection in 
Carnarvonshire and some parts of the adjoining counties as in 
the “ mother ” isle ; and diminutives of this breed are the prin- 
cipal stock of the mountainous districts of Carnarvon and 
Merioneth. But they cannot be improved by crossing with 
English breeds. They will not blend with foreign blood ; the 
colour becomes destroyed and the type broken, and the produce 
cannot be reduced to a uniform standard. 

Of the distinctive Glamorgan breed of cattle only a few 
herds remain. 

Scotch Preeds . — ^My department of this Memoir does not em- 
brace any outline of Scottish husbandry ; but, as many bullocks 
from beyond the border are grazed, and Scottish cows kept for 
dairying in English counties, I must allude to the characteristics 
principal breeds in that division of the United Kingdom, 
f of Scotland, and in the Hebrides, the 

, Wmt HigMand cattle prevail. They are so fitted for 
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the peculiar climate and herbage, that nothing further is to he 
desired than that, over that wide tract of country, the general 
breed should be brought to the perfection it presents in certain 
districts. 

The true West Highland ox has short, muscular limbs; a 
wide and deep chest, finely arched ribs, and straight back ; his 
skin is thick but mellow, and closely covered with shaggy hair ; 
his head is broad, with the muzzle short but fine; he has a 
bright, full eye; long, upturned horns; and a bold, erect 
carriage ; so that when of mature size, and in good condition, 
he exhibits a symmetry of form and noble bearing not excelled 
by any breed in the kingdom. 

Although somewhat slow in arriving at maturity, he is con- 
tented with the coarsest herbage, and will ultimately fatten where 
the daintier Shorthorn could barely exist. 

His compact carcass and choice quality of beef render him 
an especial favourite with the butchers who have a select family 
trade. The cows yield a very rich milk, but give little of it, 
and have a tendency to go soon dry. 

The Galloway has a larger frame than the West Highland, Galloways, 
adapting him to a longer range of pastures ; but his qualities and 
general appearance are so similar to those of the West High- 
lander, that he has been called a Kyloe without horns. He is, 
however, of much more docile and placid disposition, which, 
with the want of offensive weapons, admits of a larger number 
than of other breeds being kept together in the same yard. His 
quietness, his aptitude to fatten when once his frame is matured, 
and the excellent quality of his beef (which is largely developed 
on those parts which are used for roasting and which fetch the 
best price), have long rendered the Galloway an especial 
favourite with the graziers of midland and eastern England and 
the butchers of the metropolis. 

The true Galloway bullock is straight and broad on the back, 
and nearly level from the head to the rump ; broad at the loins — 
not, however, with hooked bones or projecting knobs — so that, 
when viewed from above, the whole body appears beautifully 
rounded ; he is long in the quarters, but not broad in the twist ; 
he is deep in the chest, short in the leg, and moderately fine in 
the bone ; clean in the chop and in the neck ; his head is of a 
moderate size, with large, rough ears, and full but not prominent 
eyes or heavy eyebrows, so that he has a calm though determined 
look ; his well-proportioned form is clothed with a loose and 
mellow skin, adorned with long, soft, glossy hair. The prevail- 
ing colour is black, or dark brindled. 

The Angus and Aberdeenshire black polled cattle are of grefat Aberdeenshire, 
size ; on the authority of Mr. M‘Combie of Tillyfour, thefy are 
unrivalled as meat-making beasts in the north of Scotland, and 
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also, when crossed with Shorthorn, give some of the most valuable 
animals for feeding that we possess. Magnificent specimens are 
shown in the metropolitan market and at the Christmas exhi- 
bitions. 

The Ayrshire breed is very celebrated for the dairy, very 
hardy and active, and capable of withstanding the severities of 
winter in a bleak and naked country, and yet easily brought into 
condition with the return of warm weather and good pasture. 

The colour is generally red-and-white, in spots — not marbled 
like the Shorthorns — sometimes white and black, sometimes 
altogether red or brown. The horns should be fine, twisting 
upwards ; the face long, with a lively yet docile expression ; 
the figure of the body enlarging from the fore to the hind- 
quarters ; broad across the loins ; the back straight ; the tail fine, 
long, and bushy at the extremity ; the udder white and capa- 
cious, coming well forward on the belly ; the teats of middle 
size, set equally, and wide apart from each other, and the milk- 
veins prominent and fully developed. The whole appearance 
of the animal should be sleek and thriving. In young queys 
which have not had a calf, the udder should be loose and 
wrinkled, showing capacity for expansion ; and the teats should 
be perfect and set well apart. 

The size and weight of the Ayrshire cow varies very much, 
according to the quality of the soil on which she has been 
reared. Compared with the Shorthorn, the Ayrshire is a small 
breed, weighing from 25 to 45 stones imperial. 

At three years old the dairy-cow bears her first calf. For the 
first season she is considered to yield about a third less tnilk 
than in future years. After this she may be kept in the sto^^k 
for five or six years, according to circumstances, prodikcitig^ ■ h 
calf each year. If a cow fails to be in-calf, she is fed fat^hd 
disposed of, if an inferior animal ; if a good milker, and a yoiing 
cow, she is kept in the stock, though, for that year, reckoned to 
produce one-third less than a full-milk cow. As the cows get 
old, they are sent to Glasgow, or other large towns, when near 
calving, and then sold to cow-feeders, who, after milking them 
as long as they pay, sell them fat to the butcher. Those farmers 
who have sufficient green-crop feed off the cast of their dairy- 
stock at home. 


Sheep. 

Ijeieeste^s . — ^Leicestershire is one of the few counties which, 
it is believed, never possessed a native breed of sho^- 
^^rpcJled sheep ; and its ancient long-wools were /the basis 

’ r genius of Robert Rakewell, in the latter part of last 
, pE^uded the Dishley or New Leicester, which through 
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nearly a century has displaced or changed, refined and increased 
the early maturity and fattening property of many breeds in a 
majority of English counties, in Scotland, and in Ireland, is 
still the foundation of the most valuable crosses, and has been 
found the most potent instrument in improving the native races 
of sheep in very many of the pastoral countries of the world. 

The old Leicester was a long, heavy, coarse-woolled animal, The old breed, 
with large frame, heavy bone, sharp chine, mean rump, and loose 
skin ; seldom ready for the butcher before three years old, when 
the wethers weighed 25 to 30 lbs. per quarter, and the coarse 
fleece about 10 lbs. The Dishley or New Leicester was dis- 
tinguished by a general squareness of outline, a uniformly broad 
and straight firm back, terminating in a square rump, and full, 
deep shoulder; with rather too much tendency to the “soda- 
water bottle” — full middle and rounding-ofF ends — ^however, to 
please a Lincolnshire man, who likes a thick scrag at one end, 
and a wide rump and heavy leg of mutton at the other ; it had a 
well-arched rib, full plait, deep wide chest, tapering neck, a 
small head, covered with short white hair ; an open countenance 
and clean muzzle, a full but quiet eye, and long, thin, well- 
placed ears. Its offal was light, bone uniformly fine, twist well 
turned, and its pelt was thin, soft, and elastic, with a mellow 
handling. Its principal deficiency consisted in a want of size, 
lightness of wool, and the comparative want of fertility and 
good milking qualities in the ewe. 

Pure Leicesters of the present day vary much in type ac^ Points of 
cording: to the objects which have governed the breeder in his 
cdntinual process of selection, and partly also according to the 
influence of locality ; so that in some flocks the size is only 
about two-thirds what it is in others ; and yet the exquisitely 
symmetrical and beautiful sheep of one flockmaster and the 
larger frame, coarser sheep of another, have alike descended 
with a pure strain from the renowned early stocks. In general, 
it is correct to say that the fore-quarter of the Leicester is 
remarkably well developed ; the shoulders are wide and sloping, 
consequently there is no rigidness along the back ; the bosom is 
deep and wide, and the fore-flank very full. The animal stands 
close to the ground. The neck is short, so that the head is 
raised but little above the line of the back. In Youatt’s 
language ; “ the neck full and broad at the base, where it pro- 
ceeds from the chest, but gradually tapering towards, and 
being particularly fine at the junction of the head and neck ; 
the neck seeming to project straight from the chest, so that 
there is, with the slightest possible deviation, one continued 
horizontal line from the rump to poll.” The ribs are well 
sprung, and the carcass is very true ; the hips are well covered, 
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but not wide, and tapering to the rump, which is small ; the 
back is covered with fat. An authority in the ‘ Field ’ described 
the head as well set on, the forehead flat and generally bare, or 
covered with short hair. “ Formerly,” he says, a great point 
was made of bare heads ; but now we believe breeders prefer to 
have short close wool, which protects from the fly. The eye is 
full and prominent, indicating docility of disposition, and the 
head is tolerably long and fine ; the ears are thin and rather long, 
and the muscular development is moderate ; this is attributable 
to rapidity of growth. The legs of mutton are not large, and 
there is a deficiency of lean meat. The skin is thin and very 
supple, and the wool is fine and fairly long. With a wonderful 
capacity for external and rapid development, there is little 
inside fat ; hence Leicesters are not favourites with the butchers. 
Their great merit is their early development and accumulation 
of weight on a given quantity of food.” 

The Leicester wethers at 15 months old commonly weigh 
20 lbs. a quarter ; but older animals, when well fatted, have 
occasionally been exhibited of more than three times this 
weight. The mutton is not so highly esteemed as some, owing 
to the unusual superabundance of fat; but the flesh of good 
Leicester crosses has a delicious flavour, with a more agreeable 
distribution of fat and lean. The average weight of the fleece 
may be about 7 lbs; to 8 lbs., varying with the character of 
Leicesters found in different districts. 

Among the most noted Leicester breeders at the present time 
are — Mr. George Turner, of Brampford- Speke, Exeter; Mr. 
George Turner, junior, of Thorpelands, Northampton ; Mr.R, W. 
Cresswell, of Ravenstone, Ashby-de-la-Zouch ; Mr. John Borton, 
of Barton-le-Street, Malton ; Mr. William Brown, of Holme-<ulr 
Spalding-Moor, Yorkshire ; Mr. T. H. Hutchinson, of CatterioE^ 
the Earl of Lonsdale, Mr. Benjamin Painter, of Oakham ; Mrs. 
Perry Herrick, of Beau Manor Park, Loughborough; Mr. 
Thomas Harris, of Croxton, Uiceby, Lincolnshire. 

Border Leicesters , — While a variety of the Leicester breed, 
known as Mug Leicesters, rather long-legged, and of a hardy 
constitution^ adapted to the moors, is found in Yorkshire, and 
other descriptions of Leicester exist in other parts of the 
kingdom, the most noted and valuable branch from the pure 
Leicesters is the kind denominated “ Barmshite ” or ‘‘ Border 
Leicester,” from its pertaining to the border counties of North- 
umberland, Berwick, and Roxburgh. They are of large size, 
high-standing, and long, with clean white faces and legs. Ac- 
coi^ng to Mr, John Usher, they possess, when well bred, the 
‘fcl^wing points: the head of fair size, with profile slightly 
tapering to the muzzle, but with strength of jaw and 
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wide nostril ; the eyes full and bright, showing both docility 
and courage ; the ears of fair size, and well set ; the neck thick 
at the base, with good neck vein, and tapering gracefully to 
where it jbins the head, which should stand well up ; the chest 
broad, deep, and well forward, descending from the neck in a 
perpendicular line ; the shoulders broad and open, but showing 
no coarse points ; from where the neck and shoulders join, to 
the rump, should describe a straight line, the latter being fully 
developed ; in both arms and thighs the flesh well let down to 
the knees and hocks ; the ribs well sprung from the back-bone 
in a fine circular arch, and more distinguished by width than 
depth, showing a tendency to carry the mutton high ; and with 
belly straight, significant of small offal ; the legs straight, with 
a fair amount of bone, clean and fine, free from any tuftiness of 
wool, and of a uniform whiteness with the face and ears. They 
ought to be well clad all over, the belly not excepted, with a 
wool of a medium texture, with an open purl^ as it is called, 
towards the end. In handling, the bones should be all covered ; 
and particularly along the back and quarters (which should 
be lengthy) there should be a uniform covering of flesh, not 
pulpy, but firm and muscular. The wool, especially on the 
ribs, should fill the hand well. A point is made of their 
stepping with an active and elastic movement. 

N, One pf the main uses of the breed is for crossing with 
Cheviots, Blackfaces, and Downs. The Leicester and Cheviot 
cross is also the foundation for a very valuable second cross 
with the Leicester. 

The most distinguished flocks are those of Lord Polwarth, of 
Mertoun ; Miss Stark, of Mollondean ; the Rev. R. W. Bosan- 

S uet, of Rock ; Mr. James Melvin, of Bonnington, Ratho ; 

Ir. Richard Tweedie, of Catterickj Sir George Dunbar, in 
Caithness. 

At the Kelso annual September auction sales, considerably 
over 2000 Border Leicester rams are sold in four auction rings ; 
and nearly as many are on show at Edinburgh. 

Lincoln Longwools, — The established breed of sheep in Lin- The oM 
colnshire more than a century ago was of large size but ungainly 
form ; of great length of carcass, but not proportionately wide ; 
the legs long and with heavy bone ; the head coarse, with thick 
ears ; face white, with small black spots ; the face of the ram fur- 
rowed with deep wrinkles ; the neck thick ; shoulders very forward ; 
a flabby dewlap, and hanging brisket ; belly deep ; and the flesh 
was laid on better on legs and rump than along the back and 
ribs. Slow feeders, with a coarse grain of mutton, they attained 
to great weights ; but their especial merit consisted in their 
fleeces, which exceeded that of all other breeds in length of 
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staple, namely, 10 to 18 inclies, and weighed 8 to 16 lbs. per 
fleece. The wool was curly-stapled, and noted for its gloss or 
lustre. The breed was adapted to the rich, moist marsh lands, 
and capable of enduring the winter exposure on those wet layers, 
fmproved Leicester blood having worked a vast change in the breed, the 

Lincolns. improved Lincoln may uqw be said to possess a size, expansion 
of frame, and nobility of appearance equal to that of the Cots^ 
wold, with the compactness of form, quality of flesh, propensity 
to fatten, and fine countenan<^e and light offal of the Leicester ; 
while surpassing both for the weight and value of its wool. 
Great weiglits An experiment conducted by the Pariington Farmers’ Club, in 
and fleeces. years 1861-2, showed a larger profit from Lincolns fed upon 

rape, turnips, and oilcake, than from Cotswolds, Teeswaters, 
Border Leicesters, Leicesters, Shropshire Downs, or Southdowns. 
Some of the heaviest dead-weights recorded are as follow : — a 
three-shear Lincoln wether of Mr. Dawson, in 1827, is said to 
have weighed 96^ lbs. per quarter ; a wether killed at Holbeach 
in 1844 weighed 72J lbs. per quarter ; a ewe exhibited at the 
Smithfield Club Show in 1846, by Mr. John Clarke, of Long 
Sutton, weighed 65^ lbs. per quarter ; and Mr. Clarke, of Can- 
wick, exhibited at Lincoln, in 1827, wether sheep each of which 
weighed 65 lbs. per quarter and yielded 24 lbs. of wool. Recently 
a fourteen-months-old shearling of Mr. Marshall, of 3ranston, 
gave a fleece of 2 6^ Tbs. ; and whole clips of hogg^wool of 
Mr. Marshall and of Mr, J. J. Clarke, of Welton-le-Wold, have 
averaged about 12 lbs. per fleece. The Lincolns are a fairly 
prolific breed ; about one-third of the ewes dropping twins, while 
triplets are not uncommon, and four lambs occasionally come at 
a birth. They are excellent nurses. 

locality. The improved Lincolns are bred throughout their natiyp 

county, in Rutland, Yorkshire, Nottinghamshire, Derbyshire, 
and Cambridgeshire ; and also in parts of Norfolk, Hunting- 
donshire, and Northamptonshire; and some flocks have been 
established in Scotland and in Ireland. Lincoln rams are 
largely used for improving other longwool breeds and for 
crossing ; and they are exported on a very considerable scale to 
South America, the Cape, New Zealand, and the Australian 
" colonies. The cross with merino is found to produce a sur- 

prising increase in the length and weight of the wool. 

Fairs, There are great shows of Lincoln sheep at Boston, Caistor, 

" and other fairs; but the grandest sight is that of 40,000 to 
50,000 hoggs at Lincoln April fair, when the best pens realise 
from four to five guineas per head at fourteen months old. 
Borne of the most marvellous specimens of fat sheep ever pro- 
both for weight, form, and wool, won a recent Smithfield 
C|3^ «^bampion plate for Mr. John Byron. 
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Large numl)ers of rams are sold at Lincoln, Boston, Partnej, 
and Peterborougli autumn fairs ; but tbe principal trade is by 
private sales and lettings. The average prices made are very 
high ; and many rams of tbe most noted flocks command three 
figures per head, as, for instance, a celebrated sheep of Mr. 

Thomas Kirkham, of Biscathorpe, which was let five years in 
succession for a total of nearly 600 guineas ; a ram of Mr. Charles 
Clarke, of Scopwick, which was sold for 157/. 10^; ; a ram of 
Mr. W. F. Marshall, of Branston, of which the price was 110/. ; 
while 80/., 70/,, and 50/. are not at all unusual top prices. 

Among the most eminent breeders at the present time are Breeders. 

Mr. T. Kirkham, of Biscathorpe ; Mr. W. F. Marshall, of 
Branston; Mr. C. Clarke, of Scopwick; Mr. C. Clarke, of 
Ashby ; Messrs. W. and H. Dudding, of Panton ; Mr. J. H. 

Casswell, of Laughton ; Mr. T. Casswell, of Pointon ; Mr. E. 

Paddison, of Ingilby ; Mr. John Pears, of Mere ; Mr. R. Wright, 
of Nocton ; Mr. Davy, of Owersby ; Mr. Havercroft, of Wootton ; 

Mr, F. W. lies ; Mr. J. J. Clarke, of Welton4e-Wold ; Mr. T. 

Cartwright, of Dunston ; Mr. E. J. Howard, of Nocton ; Mr. 

John Byron, of Kirkby Green, and Mr. T. Gunnell, of Milton, 
Cambridgeshire. 

Tbe Teeswater Longwool breed, so named from its original Teeswater 
locality, tbe banks of tbe River Tees in Yorkshire, was at an breed, 
early period in the history of the New Leicester greatly altered 
ill character by admixture with Leicester blood. TheTeeswater 
sheep was a very high-standing, large-framed, clumsy animal, 
with broad back and round barrel, but a very sluggish feeder. 

The wool was remarkably long stapled, but thinly sat and of 
coarse quality ; but one valuable property of tbe breed was that 
it was very prolific, as not only were twins usual, but ewes very 
frequently dropped three lambs, and there were cases of four and 
even five lambs at a birth. By crossing with Leicesters the 
size and constitution have become united to quick-feeding pro- 
perties; and the present Teeswaters have valuable fleeces. There 
is a, great show of them at Market-Weighton Fair. 

Rmmey Marsh . — The Romney Marsh long-wool sheep are Romney Karsh 
specially adapted by their hardihood for bearing tbe extremes > 
of heat and cold peculiar to their district; and particularly 
are the ewes fitted by their constitution for subsisting upon tbe 
exposed grass-lands in winter, scraping away deep snow with 
their feet to find the herbage, and enduring the bitter blasts 
which blow off the English Channel. The value of the breed 
in this respect enables it to hold its ground against the intro- 
duction of sheep possessing more fattening properties. Indeed, 
these Kent sheep, improved in late years, partly by good 
management and selection in breeding, and partly by admixture 
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of Leicester or other good blood, have extended their area ; 
the Weald is stocked with them in winter, and they have spread 
themselves over the greater portion of Kent, displacing the 
Southdowns in many localities. Half a century back these 
sheep were distinguished by thickness and length of head, a 
broad forehead with a tuft of wool upon it, and a long thick 
neck and carcass. They were flat-sided, had a sharp chine, 
tolerably wide loin, the breast-end narrow and not deep, and 
the fore-quarter neither heavy nor full ; the thigh was full 
and broad; the belly large and tabby; the tail thick, long, 
and coarse, and the bone large ; the wool was long and not fine, 
coarsest on the thighs ; but they had much internal fat, and were 
great favourites with the butcher. 

The wethers seldom reached market until they were three 
years old, and weighed from 10 to 15 stones, and the ewes from 
0 to 11 stones (of 8 lbs.). 

At the present day, tegs of the improved breed can be sent to 
market from turnips at 17 lbs. to 20 lbs. per quarter; while 
the two-shear wethers weigh 25 lbs. to 30 lbs. per quarter. 
Possessing more symmetrical frames, and lighter bone and offal, 
the best Romney Marsh sheep attain to considerable weights ; 
the heaviest shearlings at a late Smithfield Club Show scaling 
260 lbs. each, live weight. 

The wool is specially valuable for the length of staple, fine- 
ness of quality, and bright glossy character, which makes it in 
demand for Flanders and France, being principally used in' the 
manufacture of a fabric known as cloth of gold.” The hogg and 
ewe fleeces weigh on an average 6 or 7 lbs., and the wool of 
two-shear wethers up to 10 lbs,, individual fleeces considerably 
exceeding these figures. 

Devon Longwooh , — While a limited number of Exmoor moun- 
tain sheep are found on the northern border of Devonshire, 
an ancient breed, the South Hams Notts, somewhat resem- 
bling the Romney Marsh sheep, graze the pastures in the south, 
and the hardy, delicate-fleshed Dartmoor, or Oakhampton sheep, 
feed on the bleak and lofty forests, the most prevalent fiocks 
in central and eastern Devon, in West Somerset, and in parts 
of Cornwall, are of the Devon Longwool breed. This is a pro- 
duct from crossing, principally with Leicesters, hut partly with 
Cotswoids and also with Lincolns, the native Bampton breed, so 
named from a village on the Somersetshire border. But most 
breeders have now ceased to import Leicester or any other blood. 
They are without horns, white-faced, and closely resemble the 
Leicester; and Mr. Joseph Darby describes the difference in 
4ihese terms: — A well-bred sheep of this variety differs from a 
I^kester in having a longer and larger face, with greater 
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width at its forehead and nose, and the ears longer ; the frame 
is more bulky and of far greater length, although not quite so 
round or compact ; but will be found to girt to an equal extent 
as, if not more than, the Leicester. The Devon Longwool is also 
higher than the Leicester, In good constitution and hardihood 
the former surpasses the latter ; it will attain much greater 
weight of carcass and more flesh in a given time, and is likewise 
reputed to come earlier to maturity.” The same authority states 
that the wether hoggs are fattened the first winter on turnips, 
coming out in the months of March, April, and May, weighing 
from 22 lbs. to 24 lbs., and in some cases 25 lbs. per quarter. They 
cut from 9 lbs. to 11 lbs. of clean-washed wool each, although 
shorn as lambs the preceding year. When high feeding is re- 
sorted to, the hoggs ripen at earlier periods. The ewes are good 
wool-bearers, the fleeces of the best flocks averaging 8 lbs. to 
9 lbs. each. The lambs cut 2f lbs. to 3^ lbs, of wool each. 

The ewes are prolific ; the lambing season is early, namely, 
in January and early in February, and the generality of flock- 
masters wean in May. 

The principal ram -breeders at the present time are Mr. 
Richard Corner of Torweston, Williton ; Mr. R. Farthing, Mr, 
Bird, Mr. John Wippell, and Mr. Drew of Exeter. 

Cotswolds . — ^Native to the Cotswold Hills of East Gloucester- 
shire, which are said to have been so named from the cotes 
in which sheep were in very ancient times sheltered there, 
is a breed of sheep remarkable for its combination of massive 
proportions of frame with a constitution adapted to upland 
grazing on short pasture. The old Cotswolds were coarse, 
though colossal ; and now the improved breed are the largest 
sheep in the world ; high standing, with fine countenances, hand- 
some locks of wool on their foreheads, long broad backs^ charac- 
teristic overhanging rumps and full set fleeces, giving them a truly 
majestic appearance. They have, for the most part, white faces 
aUd legs, but some strains are mottled, and still fewer are grey or 
coloured. The Cotswold points appear in a large, lengthy, 
wide frame ; ribs specially well sprung from back and chine ; 
level back, full-cushioned rump, good leg of mutton ; chest and 
'plaits full and prominent, but a disproportion in depth both in 
the forequarter and hindquarter as compared with some other 
breeds. The neck is rather long and arched upward ; the head is 
long and broad ; eyes are prominent ; the face has a tendency to 
the Roman profile ; and the crown of the head is well woolled, 
rams carrying locks which hang down in front of their eyes. 
These sheep stand high and have a nOble carriage. Their mutton 
falls short of the best quality, and mainly from the want of a 
due intermingling of fat and lean ; and their open curly fleeces 
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are not at the present day renowned for length of staple or for 
weight. It is of less value per pound than either the lustre 
Leicester or Lincoln wool. Sometimes the weight of a hogget 
fleece exceeds 14 lbs, ; but a good average clip, of which half is 
ewe wool, is about 9 lbs. per fleece. 

Cotswold sheep are grazed thinly upon the land ; nevertheless, 
in Mr. Lawes’ experiments, some years ago, they were found to 
consume less food in producing a given amount of increase in 
weight, and made greater progress in a given time, in comparison 
with Downs. In the best flocks it is no unusual thing to see 
12-month-old hoggets weighing 24 to 26 lbs. per quarter, dead- 
iveight ; and the average weight of wethers at 14 or 15 months 
old is 28 to 30 lbs. The weights to which old sheep may he 
brought is very great. Thus, Sir. Robert Game fed a ram up to? 
86 lbs. per quarter ; and in the year 1865, Mr. Barton showed 
at Cirencester an 8-months-old wether hogget weighing 35 lbs. 
per quarter. 

The Cotswolds have not spread over many districts of England, 
though they prevail in Gloucestershire, Oxfordshire, parts of 
Berkshire, Herefordshire, Wiltshire, Monmouthshire, and South 
Wales; and highly successful flocks have been established in 
counties as far off as Norfolk. They are in large demand for 
crossing, not only for producing graziers^ lambs from Down 
ewes, but also to confer noble dimensions and vigorous consti- 
tutions upon many breeds at home and abroad, and are exported 
for this purpose to America, to our Australian colonies, and 
to New Zealand, as well as to various Euroj^an countries* 
Probably as many as 4000 rams are sold by auction every year, 
while a great number are disposed of by private contract. The 
principal fairs for this breed are Burford, Stow-on-the-Woida, 
Marshfield, and Cirencester, 

Among the most eminent breeders at the present time may be 
named Mr. William Lane, of Broadfield ; Mr. Robert Game, of 
Aldworth ; Mr. G. Fletcher ; Mr. J, Walker ; Mr. S. Smith, of 
Somerton ; Mr. C, Barton, of Fifield ; Mr. Russell Swanwick, 
of the Royal Agricultural College' Farm, Cirencester; Mr. 
Thomas Brown, of Marham Hall, Downham Market, Norfolk. 

The E^land breed of sheep, now very limited in extent, is native 
to the district of dry soil and sweet herbage around Ross, in Here- 
fordshire ; but, with a few exceptional flocks in that locality, 
it is now found only on the colder and stiffer soils of that county, 
and in parts of Monmouthshire, Gloucestershire, Shropshire, 
Warwickshire. The Ryiand is a small, well-formed sheep, 
irith white face and legs, and a tuft of wool on the forehead > 
legs; broad loin; and is noted for the fineness of its 
the exception of the nose and feet, the whole 
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animal is covered with very fine and close wool ; and is thus 
defended from the fly, which is a great pest to the flocks in a 
wooded country. The shearlings commonly weigh 18 lbs. per 
quarter, and twenty-months old wethers weigh up to 30 or 
36 lbs. per quarter. Their mutton is considered a delicacy, in 
comparison with that of some other breeds. 

Southdowns. — ;The small, short-woolled, hornless sheep, with Southdowa 
dark-brown faces and legs, which are natiye to the Sussex chalk- breeders, 
hills, have been improved and moulded by many years of 
selection and care in breeding, particularly by Mr. Thomas 
JEllman of Glynde, Mr. William Rigden, the Duke of Richmond, 

Mr. Jonas Webb, Lord Walsingham, Sir N. W. Throckmorton, 

Lord Sondes, Mr. Heber Humfrey, the Prince of Wales, and 
Messrs. Heasman, till their light fore-quarters, long legs, and 
hanging bellies disappeared, and their points may now be thus 
described : — ^The head is rather short and small ; the lips are Points of 
thin, the chap or under-jaw is fine and thin ; the ears are Southdown 
tolerably wide apart, not too thin and delicate, but well covered 
with wool ; the forehead should be well covered with wool, 
especially between the ears, as a protection against the fly, and 
it should show no “ slugs ” or budding horns ; the eye is full 
and bright, but not prominent; and the eye-cap or bone not 
projecting so that it might form an obstacle in lambing. 

The colour used to be speckled or grey ; but a uniform dark- 
brown or snuiF-colour now prevails ; faces level in tint, with an 
absence of white hair, being preferred. Brown, varying to fawn, 
or nearly grey, distinguishes different flocks ; and as a rule, the 
Sussex sheep have a lighter shade than Southdowns bred in 
other parts of the country or on richer soils. The Sussex sheep 
have also more wool on their cheeks than is the case with some 
large strains of Southdowns bred in other counties. The neck 
is of proportionate length, thin next the head, and enlarging 
towards the shoulders, where it should be broad and straight on 
the top, and not what is generally called ewe-necked. The breast 
should be wide and deep, projecting well forward between the 
fore-legs. This is considered an essential point with graziers, and 
in the prize pen, and gives the sheep a greater degree of weight, 

^ while it indicates a good constitution and disposition to thrive. 

The shoulders should be on a level with the back, and not too 
^ wide above. If the shoulder-blades are very wide on the top, it 
is generally found that the animal droops behind them. The 
back should be flat from the shoulders to the setting-on of the 
tail. The ribs should project horizontally from the spine, 
extending far backward, and the last rib should project more 
than the others. The rump should be long and broad ; the tail 
set on high, and nearly on a level with the spine ; the hips 
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wide ; and the space between them and the last rib on either 
side as narrow as possible, thus preventing the dropping of ^ the 
belly. The legs should be of proportionate length ; the hind- 
leg full in the inside at the point called the twist ; the hock 
or hough turning rather out. The fore-legs should be straight 
from the breast to the foot, and not what is generally termed 
knock-kneed. The belly is well defended with wool, and the 
fleece comes down well to the knee and the hock. The wool is 
short, close, curled, and very fine, and free from projecting 
fibres; and a skin, not blue, but of a nice cherry hue, is in 
favour. The Babraham and Merton Southdowns, developed 
and brought to perfection in the highly farmed counties of 
Cambridge and Norfolk, attain to larger size, with grander fore- 
quarters and greater expansion of frame, with specially well- 
formed shoulders, as well as broad loins, full rumps, and heavy 
legs of mutton. 

The ewes are prolific and are good nurses ; the breed is hardy, 
while possessing great aptitude to fatten, and is adapted for the 
active and working life of grazing the lofty Downs and travel- 
ling to manure the fallow and wheat lands. The mutton is 
proverbially delicious in grain and flavour, and fetches a higher 
price in the market than any other. From 12 to 14 lbs. per 
quarter was at one time considered a fair weight for a two-year- 
old wether, and the finished sheep was often four or five years 
old, when it weighed perhaps 18 lbs. or 20 lbs. per quarter. 
Now, the Southdowns are generally fit for the butcher at 13 to 
15 months old, and up to the weight just mentioned ; while the 
dead-weight of two-shear wethers is 20 lbs. or 22 lbs., and up 
to 30 lbs. per quarter ; some at the Christmas shows appearing 
with still greater weights. 

The fleece averages at least 3J lbs. in the hill, and 4 lbs, to 
6 lbs. in the lowland districts. 

Southdown flocks have been established in several counties 
beside the south ; and some are found both in Scotland and 
Ireland. But the breed, like the Leicester, has proved of most 
value for its improvement of inferior or coarser breeds : and there 
are few, if any, short-woolled breeds in Britain which have not 
derived advantage from crosses of Southdown blood. 

The Mampshire or West Country Downs are a new breed created 
by the crossing of Southdowns with the old Wiltshire Horned 
Berkshire Knot sheep early in the present century. The fine 
symn^y, small bone, broad back and loins, and feeding pro- 
ipasitj of the Sussex sheep were, with varying results according 
diSsrent flocks crossed, and the judgment exercised in 
m matching, united with the size, early maturity of 
of constitution of the Hants and Wilts 
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breed — which possessed great power of enduring long travelling 
and severe folding, hard keeping and hard working, as manure 
carriers for the light lands, Mr. Wilkinson (in his Report on 
Hampshire) describes the original breed as worthy of being 
remembered. They were imposing-looking animals, long in 
leg, high in withers, sharp in spine, large, bony, narrow, with 
big heads, curling horns, and fine Roman noses.’^ Until about 
forty years since, the new breed resulting from the combination 
of these sheep with Southdowns had produced sheep of two 
dissimilar characters. In North and East Hampshire, according Mr. E. P. 
to Mr. E. P. Squarey, they were large, muscular, early matured Sq.’iarey on 
animals, giving a fair quantity of wool of moderate fineness ; the 
head large and well set on, of dark brown colour verging towards 
black, covered with coarsish hair, with Roman nose ; the ears 
thick, of the same colour as the face, and an occasional tendency 
to recur to the original type by producing “ snig ” horns ; the 
neck with greatly developed muscles, the legs with large bones, 
and sometimes the wool growing below the hocks and knees. 

White spots on faces, ears, and legs were avoided, if possible, by 
the ram breeders. But the Wiltshire breeders adopted a more 
largely framed and probably less handsome sheep, were less 
careful as to uniformity of colour, and did not discard ewes with 
speckled faces or ears, provided they had size and other good 
qualities. The Southdown flocks of Berkshire and Dorsetshire 
became to a great extent merged into the improved Hampshire 
or West Country Downs. Large areas of the Down pasture 
lands had been broken up, artificial manures were introduced, 
the growth of turnips, rape, vetches, trifolium, rye, and Italian 
rye-grass for sheep-feed, led the breeders generally to turn their 
attention to the Hampshire system of selling wether lambs in 
the late summer or early autumn, instead of keeping them till 
they were sold as shearlings, or still older, for less money than 
lambs now realise ; and for early maturity and greater size the 
flockmasters crossed their Downs with the Hampshires. Latterly 
the Berkshire, Wiltshire, and Dorset breeders have produced 
sheep which for flesh and fleece are generally superior to those 
of the Hampshire flocks. The late Mr. Humphrey, of Oak Ash, Hampshire 
near Newbury, achieved for the Hampshire Downs an improve- 
ment comparable to that which Mr. Jonas Webb accomplished 
for the Southdowns ; and this work he commenced by using upon 
the Hampshires some of the largest rams from the Babraham 
flock* In Wiltshire, Mr. James Rawlence of Bulbridge, and 
Mr, Alfred Morrison of Fonthill ; in Dorset, Mr. T. C. Saunders 
of Watercombe; in Hampshire, . Mr. F. Budd of Hatchwarren, 

Messrs. J. and M. Arnold of Petersfield, Mr. J. Rigg, and 
Mr. J. N. Palmer of Cleddesden, are among the most cele- 
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Sheep fairs brated breeders at the present time. The most famous fairs for 
in Hants and Hampshire Downs are at Overton and Wejhill in Hampshire, 
and at Britford and Wilton in Wiltshire. At Overton lamb 
fair, about 65,000 are penned ; at Weyhill, on an average, there 
are 1-25,000 sheep and lambs, divided into two fairs, the Wilts 
sheep keeping on their side of the turnpike, and the Hants on 
the other. At Appleshaw fair, of 100,000 sheep penned, about 
one-half are Dorset and one-fourth Somerset Horns, and the 
remainder Wiltshires. 

Weight and As an example of the great weight attainable by the breed, 
wool. it may be mentioned that Mr. Morrison’s three shearling-wethers, 

which obtained the Smithfield Club cup as the best short- 
woolled sheep in the show in 1872, were estimated to weigh 
70 lbs. per quarter. Tegs at a year old readily weigh 20 to 
25 lbs. per quarter. The Hampshire and West Country Down 
wool is of fine quality but short staple, averaging about 4J‘ lbs. 
the fleece ; but its value is probably a penny a pound lower 
than Southdown, and the colour of much of the wool in Hamp- 
shire is inferior, being stained by the red soil on which the 
sheep lie. 

A first cross with Cotswold and Lincoln long-wools produces 
a very valuable graziers’ sheep ; indeed, Hampshire Downs are 
being largely us^ for the purpose in counties far from their 
native home. The Hampshire ewes are commonly disposed 
of, after three years’ breeding, to breeders who put them early to 
long-wool rams and then fatten the ewes and lambs together. 
Creation of the Oxfordshire Downs. — ^Barely half a century ago, Mr. Druce, 
Oxfordshire of Eynsham ; Mr. Gillett, of Southleigh ; Mr. Blake, of Stanton 

Downs, Harcourt ; and Mr. Twynham, in Hampshire, began the forma- 

tion of a new breed, which should combine in perpetuity what 
crosses gave for one generation, — ^the weight of a Longwool 
with the quality of a Down. Some Sussex blood may have baeti 
used ; hut the cross mainly employed as the foundation was that 
of grey-faced Cotswold rams upon Hampshire Down ewes. 
Putting the crosses together, by constant attention and weeding 
out of all unlikely animals and such as were at intervals thrown 
back,” a most successful result was ultimately attained ; the type 
is now well fixed, and improvement goes on by selection with- 
out any admixture of strains from other breeds. This new hi^^ 
is the latest as well as most lemarkable product of the skill ^ 
modem breeders; and it certainly possesses, along with uni- 
foimly of character and hardiness of constitution^ a large frame, 
to fatten, mutton of superior quality, and a heavy fleece 
^ set wool. , , 

. ^ 'Messrs. M, Druce aud Charles Hobbs, the 

m Oxfordshire Down are seen in' a nice dark 
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colour ; the poll well covered with wool and adorned with a 
top-knot on the forehead ; a good fleece of wool, thick on the 
skin and not too curly ; a well-formed barrel on short dark legs 
(not grey or spotted), with good firm mutton. The ewes are 
good mothers, and drop a large proportion of twins. 

The hoggs or tegs are commonly sold fat, at twelve or thirteen 
months old, at a dead-weight of 20 to 24 1^, per quarter. The 
weight of some of the exhibition wethers and rams, as those of 
Mr. A. F. M. Druce ; Mr. Dale, of Marlborough ; Mr. John 
Treadwell, and Mr. Charles Howard, have almost equalled that 
of the Lincolns and Cotswold Longwools. The average weight of Weights and 
fleece for a whole flock is about 7 lbs. ; but shearling rams have 
clipped up to 20 lbs. per fleece. In 1872, Oxfordshire Downs 
won the champion plate of the Smithfield Club, as best in the 
Show. 

The breed is particularly adapted for close stocking, and for 
confinement entirely in folds. It prevails in the home and mid- 
land counties ; the rams are largely employed for crossing with 
Hampshire ewes for early lamb ; they are sold in considerable 
numbers to Scotland, Ireland, and various countries of Europe ; 
and both at Oxford and other fairs, and at the auctions and 
private sales, the rams fetch high prices. Among the chief Breeders, 
flocks at the present time are those of the Duke of Marlborough ; 

Sir Henry W. Dashwood, Bart., of Kirtlington Park ; Mr. A. F. 

Milton Druce, of Eynsham ; Mr. George Wallis, of Bampton ; 

Mr. John Treadwell, of Upper Winchendon ; Mr. Charles Howard, 
of Biddenham ; Mr. Rogers, Mr. Stilgoe, Mr. Charles Hobbs, 

Mr. Gillett, Mr. Gale, and Mr. George Street. 

Shropshires. — The original heath breeds of the Longmynd Origin of the 
range, in Shropshire, and Cannock Chase, in Staffordshire, 
having horns and black faces, were improved first by South- 
down blood and afterwards by selection, until the present 
Shropshire breed was established. Thus, two of the most cele- 
brated founders of the breed were Mr. Samuel Meire, who made 
use of both Southdown and Leicester blood, and Mr, George 
Adney, who, beginning with sheep descended from a Southdown • 
cross, brought his flock to extraordinary perfection by selection 
in breeding. It is only of late years that a real uniformity of 
type has been attained and adhered to ; and all admixture of 
Down blood has for a long time been discontinued, as detri- 
mental to the size and character of the breed. 

A Shropshire sheep resembles a Southdown, but is consider- Points of the 
ably larger and of greater substance ; the face is longer and the 
ears are larger ; the eye is prominent ; the forehead is broad, fiat, 
and well covered with wool ; the colour of the face is uniformly 
dark, described as a softened black or very dark grey, inclining 



566 = S0O Practical Agriculture. 

to grey on the jaw ; and the legs are darker than the face. A 
light neck, imlevel back, spine not straight, upright shoulders, 
flat ribs, and light rump, are defects in the original stock which 
have been replaced by the very converse of each ; and the Shrop- 
shires are now noted for their symmetry, their grand backs, and 
their heavy legs of mutton. They carry fleeces of closer-set fine 
and wool, longer in staple than that of the Southdowns. In good 
Wcsol. flocks the wool averages 6 to 8 lbs. per fleece ; hoggs clip- 

ping up to 12 or 14 lbs. Shropshire shearlings commonly weigh 
20 lbs. or more per quarter; and two-shears are fed up to 
40 lbs. or more per quarter. 

They are more prolific than perhaps any other breed, except 
the Dorsets, the ewes dropping at least one-half twins ; and they 
suckle better than any sheep of larger breed. They are hardy, 
and particularly adapted for enduring a wet climate. Though 
not specially meritorious on the ground of early maturity, they 
yield flesh of close texture and fine flavour ; their mutton, for the, 
intermixture of fat and rich dark colour, being equal to that of 
locailit j. the Southdowns. The breed has extended very rapidly of late 

years in Shropshire, Staffordshire, Warwickshire, Worcesteiv 
shire, Herefordshire, and the midland counties ; has been esta- 
blished in Leicestershire and Yorkshire, and very successfully in 
Ireland ; while rams are sent into many counties for improving 
inferior breeds and for crossing, to raise lambs for the butcher. 
Shropshires are the principal sheep at Shrewsbury and other 
fairs and markets in Shropshire and Staffordshire, and at the 
auctions of Mr. W. G. Preece, of Shrewsbury, and Messrs. 
Lythall and Clarke, of Birmingham. Rams at the private sales 
fetch exceedingly high prices. Among the principal breeders 
now may be named. Lord Chesham ; Mr. T. Mansell, of Ercall 
Park ; Mr. John Evans, of Uffington ; Mr. J. Coxon, of Freeford ; 
Mr. E. Crane, of Shrawardine ; Mr. T. Nock, of Sutton Had- 
dock ; Mr. R. H. Masfen, of Pendeford ; Mrs. Beach, of 
Brewood ; Lord Wenlock ; Mr. J, Pulley, of Lower Eaton ; 
Mr. T. Fenn, of Ludlow ; Mr. H. Townshend, of Caldicote ; 
Mr, C. Byrd, of Littjwood ; Mrs. Smith, of Sutton Maddock ; 
i Mr. W. Orme Foster, of Apley Park ; Mr. H. J. Sheldon, of 

; ' Shipston-on-Stour ; and Mr. S. C. Pilgrim, of Hinckley. 

Ihrsei Homed. — The native breed having been driven out of 
I ti® dialk-region of Dorsetshire by the more thrifty Southdown 

I West Country Down, is found, for the most part, at the 

^ f ^/^nnty on the fertile oolite and sand-loam soils 

td pastures, also on the rich sheep-pastures 
> and scattered along the Dcxrsetshire vales 
with water-meadows. ^ The modern or 
as descended from the original breed — 
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well-shaped, thick-woolled, white-faced, with a tuft of wool on 
the forehead, and thin horns, rather bending backward — crossed 
with the larger Somerset horned sheep ; and the most marked 
improvement in early maturity and grazing qualities have been 
made by skilful selection during the last twenty years, notably by 
Mr. H. Mayo. Dorsets are unrivalled for producing the earliest 
fat lambs for the London and other markets, as the ewes when 
highly fed will take the ram in April, or at almost any period. 

They drop a greater proportion of twins and triplets than any 
other breed, and are most excellent nurses. The lambs yeaned Early Lamb, 
in October or November are, with good feeding, generally ready 
for the butcher in about ten or eleven weeks, and the ewes 
quickly fattened afterwards attain to 20 or 25 lbs. per quarter. 

Southdown rams are generally used when the object is to pro- 
duce lambs for winter killing. Dorset sheep are usually shorn 
in the middle of June, when the ewes yield 5 to 6 lbs. of wool, 
and the lambs 2J to 3 lbs. The value is about the same as that 
of Devon wool ; and, according to Mr. Pauli, the Dorset lamb’s 
wool is sought after for its peculiar whiteness and the fine point 
it has. Graziers from the metropolitan counties, from Hamp- 
shire, and from the Isle of Wight, purchase large numbers of 
Dorset ewes at the Wilts and Hants fairs, for the production of 
early or house-fed lamb. 

Exmoors . — Native to the lofty hill region of West Somer- Exmoor sheep, 
set is the Exmoor or Porlock breed of sheep— with white faces 
and legs ; taper horns, curving downward and outward ; close- 
set, long-stapled fleeces, with wool well up to their cheeks; 
peculiarly rounded instead of square-formed carcass ; broad 
loins, though with slack girth behind the shoulder ; high necks ; 
and famed for their fine-flavoured mutton, and for their very 
strong constitution, which enables them to endure great cold 
and privations during protracted falls of snow. 

The ewes are prolific, and excellent nurses ; but the breed are 
sluggish feeders. The common sorts, fat at three or four years 
old, weigh 12 lbs. to 15 lbs, per quarter ; and the fleece weighs 
5 lbs. or 6 lbs. But great improvement has been effected during 
late years by careful and judicious in-and-in-breeding, by Sir 
Thomas Dyke Acland, Lord Poltimore, Mr. James Quartly, Mr. 

R. Stranger, Mr. Robert Paramour, and Messrs. Tapp ; and 
eighteen-months old wethers from the flocks of these breeders 
now weigh 20 lbs. per quarter ; while older sheep attain 28 lbs. 
per quarter, 

Welsh Mountain Sheep . — Attempts to supersede the native Welsh moun- 
sheep of the Welsh mountains, which vary, but are not materially 
different, in the northern and southern counties of the Prin- 
cipality, have not been successful. Mr. Morgan Evans de- 
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scribes tbeir characteristics thus They are principally white- 
faced, but some have rusty-brown faces, some speckled, and 
others grey. The males are horned, and the ewes generally 
hornless, though they sometimes have very short horns, and are 
occasionally found with horns equal in size to^ those of the 
rams. The poll is generally clean; but sometimes a tuft is 
found on the forehead of the ram. The head is small and 
carried well up; the neck is long, and the poll high. The 
shoulders are low, the chest is narrow, the girth small, and the 
ribs are flat. The rump is high, and the tail long. The average 
weight of ewes is about 7 lbs. per quarter ; the wethers weigh, 
at three years old, 9 lbs. to 10 lbs. per quarter, dead-weight. 
The mutton is famous for its delicacy. The average clip of 
wool is about 5 lbs. per fleece ; the quality, as a rule, is fine, but 
in some districts coarse and mixed with long hairs about the 
neck and back. The ewes generally produce only a single lamb, 
but are excellent nurses. Crosses of Welsh sheep with Leicesters 
or Downs are found valuable on the lowlands, and many Welsh 
sheep are sent to English counties to breed fat lambs. 

Madfwr Sheep . — In the county of Radnor, on the hills of Brecon, 
and in the western part of Montgomery and parts of Merioneth, 
remains a breed of the native dark-faced sheep of Wales,-— a 
hardy active race, developed by good management and selection 
into animals of larger size than the ordinary mountain sheep, 
and carrying heavier fleeces. They have been improved by 
the introduction of a cross of Shropshire and of Leicester 
blood. The old breed, says Mr. Morgan Evans, was very 
small ; and a great point with breeders was a very large tail, 
heavily woolied, and a quantity of coarse wool or hair about fh^ 
breech. The best kinds of Radnors have black face^ ; but mhmy 
are of a tan, grimy, or grey colour, and some, of questioimble 
purity of strain, have faces partly white. The rams are horned ; 
the ewes should be hornless. They are short-legged, light in 
forequarter, and, though slow feeders, 3deld mutton of excellent 
flavour. At three or four years old the wethers weigh 14 lbs. dr 
15 lbs. per quarter, dead-weight. The wool, of fine quality, 
weighs 4 lbs. or 5 lbs. per fleece. The ewes are prolific, and 
very good nurses. 

The principal fairs for Radnor sheep are, Kington, Knighton, 
and Builth ; and large numbers of ewes are sold to adjoining 
English counties to breed fat lambs, by crossing with Shropshire, 
Leicester, or Cotswold rams. 

Carnots . — Whether this breed were native to the range of bilk 
ai flaat name situated partly in Northumberland and partly iti 
bmder cx^wties of Scotland, or whether they sprang from ei. fow 
whidi were cast ashore on the Western Isles from the ship^ 
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wrecked Spanish Armada, — it is known that they occupied most 
part of the mountain pastures in the south of Scotland, as well 
as on the hills which gave them their name, for a long time 
before the commencement of the great improvement of the breed 
in the^ latter half of last century. The old Cheviots — small, 
light, ill-formed animals, with brownish-white heads and legs — 
of very hardy constitution, were completely remodelled by Mr. 
Robson, of Belford, who crossed them with rams obtained from 
Lincolnshire ; some authorities considering that these were Bake- 
well Leicesters, others maintaining that they were some of the 
lighter kind of Lincolns. The modern Cheviot somewhat re- 
sembles the Border Leicester, with a thinner neck and lighter 
forequarter. The faces and legs are white ; though individuals Points, 
occur in the purest flocks in which the colour is mottled grey 
or a light dun, considered to indicate superior hardiness. Both 
sesces are destitute of horns, though a “snig” is sometimes 
found upon the ram. The head is erect, long and clean ; and 
while the neck and throat should be well covered with wool, none 
must appear on the head. The eye is lively and prominent ; 
the ears are long, open, and well covered with hair. With these 
different features combined must be exhibited a fine, open, and 
sprightly countenance, with every indication of hardiness. The 
legs are moderately long, clean, and fine ; the hindquarters are 
full and well proportioned ; the rump is full ; the tail is neatly set, 
long, and well covered with, wool, which reaches to the hocks. 

The body is lengthy ; and there is a tendency to lightness in the 
forequarters, though this is a defect which careful breeding has 
done much to obviate. The neck and chest should be full ; the 
ribs rounded, and well filled up behind the shoulder. The pelt 
is thin, and covered with uniformly fine wool, free from dead 
hairs, coming well down on the quarters, forward on the neck, 
and completely covering the belly. The fleece, of soft wool of 
medium length, used for the manufacture of tweeds, weighs, 
on an average of a good flock, about lbs., the weight and 
fineness depending greatly upon the nature of the herbage on 
wiiich the sheep are grazed — dry sweet pasture giving a finer 
t^ture than coarse grass. Ewes, when fat, generally weigh 
from 14 lbs. to 18 lbs. per quarter, dead-weight ; wethers 18 lbs. 
to 20 lbs. per quarter, or more, at three years old, fed on arti- 
ficial food. The mutton is esteemed a delicacy. 

They are prolific breeders and good nurses ; and are excelled 
in hardiness at great altitudes, and in power to endure mountain 
storms, only by the Black-faced breed. They now occupy most of 
the mountains in the south of Scotland, and in the north prevail 
in Sutherland, Caithness, and Ross-shire. The great fairs and 
sales for them are Falkirk, Melrose, Lockerbie, Moffat, Inver- Fairs. 
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ness, BeattocI:, Hawick, St. BoswelFs, Kelso, arid Brough Hill. 
High figures are made for Cheviot rams, which are largely used 
for crossing with the Border Leicester, the breeds being mixed 
in different proportions according to the altitude and tempera- 
ture of the district. Among the principal breeders may be 
named Mr. Aitchison, of L 3 mhope ; Mr. Bryden, of Kennelhead ; 
Messrs. Carruthers, of Kirkhill ; Mr. Elliot, of Hindhope ; Mr. 
Johnstone, of Cappelgill; Mr. John Robson, of Otterburn. 

Black-faced^ Heathy or Scotch Mountain Sheep . — It is not 
certain whether this breed was imported from some foreign 
country to Ettrick Forest by a Scottish king (as tradition relates), 
or whether it is due to an improvement of the ancient dun- 
faces,’’ with brown or tawny hair on their faces and legs, with 
light forequarters and long tails, which were at one time the 
most prevalent sheep in Scotland. The Black-faces attained to 
their present character and high degree of improvement in 
Lanarkshire and the south-west of Scotland. They prevail also 
on the higher grounds in the West Highlands and in the midland 
districts of Scotland ; and, though Cheviots have displaced them 
to a considerable extent, they are still best adapted, by their 
constitution and peculiar instincts and habits, to the loftiest and 
bleakest sheep-walks, being found by the mountain tarns and 
^at-bogs at great altitudes, where the herbage is of the coarsest 
description, where the storms are furious, the snows deep, and 
the cold severe. Both sexes have horns. The horns of the 
ram are of large size, arched, and springing well out from the 
head, each making two spiral twists, inclining outward, dov^ri- 
ward, and forward ; the horns of the ewe are not spirally twisted, 
but fiat, and are turned clear of the side of the bead. The face 
and legs are black, or black and white, one or other colour pre- 
dominating, instead of equal patches of both. The face is long 
and clean, the muzzle is free from' wool, and a Roman profile is 
preferred ; the eyes are full of life and fire ; the ears are .mode- 
rately long ; the shoulders being high, the neck is sometimes 
too low as well as long; the back is rather short, and the 
breadth is not great nor are the ribs particularly well sprung ; 
the frame is deep, and the hindquarter is well-shaped and full. 

The character of the fleece is the reverse of that of other 
mountain breeds ; for instead of being short, close-set, and fine 
in staple, the wool is long, soft, open, and waved ; coming low 
down on the thighs and forelegs, so that a ram’s wool hangs 
within two or three inches of the ground. It is free from black 
spots and «kemps,’^ or hard, wiry, white hairs, which are 
Aea^tnte of the felting property of wool. The quality is 
md it is used principally in the manufacture of carpets. 
Tfe commonly weighs 3^ lbs. or 4 lbs. The wethers at 
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three years old are fattened on turnips to about 18 lbs. per quarter, 
dead-weight ; but they can be brought to much greater weight. 

The quality of the mutton is very fine. 

Black-faces are in great demand for crossing with Leicesters. 

The principal fairs for them are at Lanark, Falkirk, Inverness, Fairs. 
Kirriemuir, Stagshaw, and Brough Hill. Among the most 
eminent breeders are Mr. Archibald, of Overshiels, Stow ; Mr. 

Aitken, of Listonshiels, Mid-Lothian ; Mr. Malcolm, M.P., of 
Poltalloch, Argyllshire ; Mr. Moffat, of Gateside, Dumfriesshire ; 

Mr. Murray, of Eastside, Pennicuik ; Mr. Craig, of Polquheys, 

Ayrshire ; Mr. Greenshields, of Westown ; Mr. Christopher 
Armstrong, of Alston, Cumberland. 

The Lonk Breed . — Less hardy than the Black-faces, but Lonks. 
similar in some respects, are the Lonk sheep pertaining to the fells 
of Lancashire and Yorkshire, and parts of Derbyshire. The 
face and legs are streaked with black and white ; the yellow horns 
are strong and curled, but finer than those of the Black-face. 

The carcass is long, the deficiencies in form being in the light 
forequarter and narrow loin. The wool is very superior to that 
of the Black-face, and weighs lbs. or 5 lbs. per fleece on an 
average ; artificially-fed Lonk wethers clipping 7 lbs. to 8 lbs. 
Three-year-old wethers are commonly killed at 18 lbs. per 
quarter, dead-weight ; Show sheep, of course, make double the 
weight, or more. 

Among the principal breeders are Mr. Jonathan Peel, of 
Knowlmere Manor, Clitheroe ; Mr. George Dewhurst, of Raw- 
fonstall, Lancashire ; Messrs. John Green and Son, of Tilsden, 

Leeds. 

Herdwicks . — ^Tradition attributes the introduction of this breed Herd wicks, 
into Cumberland by the shipwreck of a Spanish vessel on the 
coast, near Duddon Sands, and it existed in the neighbourhood for 
a long time before it spread and displaced the native Fell sheep in 
Cumberland, Westmoreland, and parts of Lancashire. On the 
authority of Mr, H. A. Spedding, of Mirehouse, Keswick, the legs 
and faces of the lambs are black, or black with a few white flecks; Poiuts. 
but by the time they are two years old all the black has become 
frosty or silver-grey, darkening slightly toward the forehead, 
except a blue-black mark or patch at the back of the neck, any 
brown tinge being a defect, as indicating a lesser degree of hardi- 
ness in the animal. In every flock there are darker coloured sheep, 
but a black tinge is not objected to. . The eye is bright ; the 
forehead has a tuft on it ; the ears are white and sharp, and the 
wool should come well up to them — in the case of rams forming 
a kind of wave of a dark colour. The fore legs are wide apart ; 
the breast is well forward, and the body is well ribbed up, the 
commonest defect being a slackness behind the shoulder. The 



5 72 = 5 ! BOd Practical Agriculture. 

liind legs are straiglit, and well muttoned down to the hocks ; 
the knees and feet should be large, the feet white, and the bone 
hne, A Herdwick should stand square and walk well. The 
ewes are not homed ; but the rams generally are, though not 
always ; the horns should be waxy and white, and, rising well 
out of the head, curl once or twice. The mutton is very hne in 
texture and flavour ; but the wool, of short staple, is coarse and 
open, and only somewhat better than that of the Black-faces. 
Of late years it has been so improved as to be nearly free from 
kemps ” or grey hairs, but it is still greyish in colour. 

The average dead-weight of four-year-old wethers, grazed on the 
fells, varies from about 12 lbs. to 15 lbs. per quarter ; on better 
pasturage they make 20 lbs. per quarter, and Show specimens 
I up to 25 lbs. per quarter. A common average weight of fleece is 

SJ lbs., though when there has been no overstocking, the average 
of 4 lbs. is obtained ; and this has been exceeded in some cases. 

These sheep climb and leap upon steep rocks, picking the 
shortest possible bites of herbage ; in which respect they sur- 
pass the Black-faces. And it is to their credit that their natural 
feeding grounds are very inferior to those of the Lonks. 

Ammog the chief brewers are Mr. Edward Nelson, of Gates- 
garth, Buttermere 5 Mr. C. W. Wilson, of High Park, Kendal 
Mr. George Browne, of Troutbeck, Windermere; Mr. William 
Leatbes, of Lamplugh Hall, Cockermouth. 

3Local bre&ls lu the foregoing brief sketches I have included what I believe 
not altogether are all the distinctive breeds of sheep in England and Wales ; 
superse . large portions of many counties the breeding fiockB 

consist of old local races, improved by generations of crossings 
— as, for example, in Norfolk and Suffolk, where SoutMowns 
prevail in some districts, while in others the ewes are of 
strain improved by Southdown blood, but retaining 
the characteristics of the native sheep with black fa<^ ^hiclfc 
are now rarely seen. 

Pigs. 

The prevailing English hog in very ancient times was 
undoubtedly a big, long-limbed, coarse-boned, low-sbouldered, 
narrow-backed animal, with huge flop ears and a covering of 
stomg bristles ; and the colour was mostly white, or hlue-and- 
or black-and-white. Whether the smaller pointed or prick- 
eared varieties have existed quite as long, though less extensivefy 
di^bnled, or were subsequently introduced, is an open qu^ 
But it is certain that great improvement in native English 
was ^fected by crossing with foreign pigs, more especiallv 
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Until late years many counties had their distinctive varieties 
of pigs. The most gigantic breed was that of Cheshire — of 
which there is a record of a specimen, just a hundred years ago, 
which weighed, when dead and dressed, 86 stones and 11 Ib^s., 
imperial. Next, for colossal proportions, came the Lancashire, 

Yorkshire, and Lincolnshire sort ; and the Rudgwick breed in 
Sussex and Surrey. Large breeds, also with characteristic 
peculiarities of form or colour, were peculiar to Kent, Hampshire, 

Wiltshire, Berkshire, Gloucestershire, Herefordshire, and Shrop- 
shire. Breeds of smaller size pertained to Essex, to Norfolk, and 
to Suffolk ; and it is considered that Robert Bakewell wrought 
a great improvement by refining the large Leicestershire pigs 
of his day. 

During the last quarter of a century, and mainly owing to 
the stimulus given by the Royal Agricultural and other great 
shows, the breeding of pigs has been brought to such perfection, 
and the best and most profitable kinds have been so rapidly 
multiplied, that most of the old breeds have been displaced or 
completely remodelled by crossing ; and at the present time it 
is difficult to find any really distinctive breeds, except the Berk- 
shires, the improved Dorsets, the Tamworth variety, and the 
Suffolk and Essex blacks; and the remainder are classified 
together as large-breed, middle-breed, and small-breed^ prin- 
cipally Yorkshire. ^ 

Berkshires. — Neither for small porkers nor large bacon hogs, Beikshires* 
nor for marvellous development at a very early age, can the 
Berkshires be pronounced equal to some other breeds ; but as 
a middle sort, adapted both for young pork and older bacon, 
arriving early at maturity, hardy, and thrifty in the farmyard or 
the field, and with a specially large proportion of lean meat in 
relation to live weight, this breed during the last twenty years 
has attained a distinction above all others, and has been more 
extensively bred for show purposes, as well as more widely 
adopted or employed for crossing, than any other breed. 

The points are described by a most excellent authority, Mr. Mr. Coleinaii*.^' 
John Coleman, of Riccall Hall, York, thus : — “ Head moderately description, 
short ; forehead wide ; nose slightly dished, straight at the end, 
not retrouss^ as in the small breeds ; chaps full ; ears slightly 
projecting, occasionally pendant and covering the eyes. Pre- 
vailing colour black, white blaze down the nose or white star 
on the forehead ; sometimes uniformly dark ; but this is the 
exception, and never the dead black of the Suffolk or Essex 
breeds. The pink tinge should be always apparent. The eye 
is not sunk and closed, as in the breeds remarkable for feeding 
properties, but large, intelligent, and denoting activity. General 
effect pleasing. The head is well set ; the neck, of moderate 
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length, is full and muscular ; the shoulder well set — so that we 
have a perfectly regular outline. There is not the extra- 
ordinary wealth of chine which is seen in the Suffolk, but the 
forequarters are well proportioned. Occasionally we find a 
slight deficiency in the girth, caused by the flatness of the fore 
ribs. The back is fairly level, and the ribs, as a rule, tolerably 
sprang ; a less perfect barrel, however, than is to be found 
in the Essex and Suffolk blacks. Loins wide and well covered ; 
quarters often rather short and drooping, this being probably 
the weakest point in the breed. The tail is usually set lower 
than the hips, which gives a somewhat common character. 
The gammon is full and deep ; underlines somewhat irregular ; 
the flank is often light. The carcass stands on short legs ; and 
the bone, whilst stronger than in the small sorts, is well pro- 
portioned. The strength and character of the coat vary ac- 
cording to sex and management. The effect of confinement 
and close breeding is to reduce the hair. Bristles indicate a 
thick skin, coarse offal, and slow feeding ; on the other hand, 
thin, weak, soft hair is a sure evidence of delicacy, especially in 
the boar. The boar should have plenty of hair ; though in 
the sow, fine long hair is desirable. If the pig is to work for 
its living, and to officiate as the scavenger of the farm, there 
must be constitution ; and we cannot have this without hair. 
The great merit of the Berkslures over most other breeds con- 
sists in the large proportion of lean meat, and the distribution 
of fat and lean when properly fed ; consequently a given live- 
weight realises a larger proportion of available meat than in any 
other breed.’^ 

The average dead-weight at a year old may be about 320 lbs. ; 
but specimens have exceeded 500 lbs. at that age. 

Among the most noted breeders of Berkshire pigs are Mr. 
Joseph Smith, of Henley-in- Arden, Warwickshire; Mr. Heber 
Humfrey, of Shrivenham, Berkshire; Mr. Arthur Stewart, of 
Gloucester ; Mr. Richard Fowler, of Broughton Farm, Ayles- 
bury; Mr. John Pittman King, of Wallingford, Berkshire; 
Messrs. Harris and Biggs, of Cublington, Bedfordshire ; Lord 
Chesham ; Mr. Nathaniel Benjafield, of Motcombe, Dorset ; 
Mr. William Hewer, of Sevenhampton, Wiltshire ; Mr. Russell 
Swanwick, of the Royal Agricultural College, Cirencester. 

The Tamvxrrtk breed are a valuable kind, mainly differing 
from the Berkshire in their tawny or ruddy colour. Among 
the c^ief breeders of this sort are Mr. Edward Lowe, of Comber- 
ford, Tamworth ; Mr. Henry Sharp, of Packington, Coventry; 
Mr. Peyton, of Four Oaks, Sutton Coldfield; and Mr. R., H. 
Maiden, of Pendeford, Wolverhampton. 

Pigs . — ^This black breed is remar|:ably com- 
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pact in form, wide across the shoulders and loins, with short 
neck, small head, short nose, heavy chop or cheek, short legs 
and thin skin, which, however, is deficient in hair. These pigs 
give very productive litters, will thrive on very moderate fare, 
and have a wonderful tendency to fatten. At five months old 
the dead weight is sometimes 10 imperial stones ; at nine months 
old 20 stones and more have been attained ; at twelve months 
old an average dead weight is 25 stones ; and more than 
40 stones has been reached at 18 months old. 

The origin of the breed is remarkable. Mr. John Coate, of 
Hammoon, about thirty years ago began to breed from two 
black sows imported from Tm*key, put to a Chinese boar ; and 
their offspring were crossed with a Neapolitan. About the 
same period Mr. J. Azariah Smith, of Bradford Peverell, began 
a herd with a black sow of Chinese blood, crossing with an 
Essex black from the stock of the late Mr. Fisher Hobbs. The 
improved Dorset pigs take a very high position at the Smith- 
field Club and other shows. 

Improved Essex, — These are a black small breed, obtained in Essex pigs, 
the first instance by crossing the native pigs of the country with 
black Neapolitan and black Chinese. They have small, fine, 
upright ears, rather long and pointed heads, are not so full 
and thick in cheek and throat as some other breeds, are not 
particularly short on the leg, and have little hair. But they are 
perhaps the earliest and quickest feeders yet produced. They 
were brought to great perfection by Lord Western and the late 
Mr. W. Fisher Hobbs. 

Black Suffolk, — Both Norfolk and Suffolk had native varieties Suffolk pigs 
of small, short, low-standing, prick-eared pigs, generally white 
in colour ; but within about twenty-five years the black Suffolks 
have attained great celebrity, principally from the breeding of 
Mr» Thomas Crisp, of Chillesford Lodge ; the late Mr. J. Crisp, 
of Butley Abbey ; Mr. G. M. Sexton, of Wherstead Hall, . 
Ipswich ; and Mr. S. G. Steam, of Wickham Market. The 
black Suffolks have a broad forehead, short and slightly upturned 
nose ; rather short ears, drooping a little forward ; jowl very 
full 5 grand shoulders ; a long body ; the tail set on level with 
the hips; hams wide and deep; a remarkably symmetrical 
carcass standing on short legs, and with an abundance of long 
fine hair, indicating strong constitution along with their great 
aptitude for fattening quickly. They are fairly prolific. Great 
prices have been realised for both boars and sows for establish- 
ing the breed in many parts of the United Kingdom, for 
improving ordinary stock, and also for exportation. 

Large White Pigs, — ^Yorkshire, Lancashire, Lincolnshire, and Large-breed 
Leicestershire are the principal, though by no means only, 
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districts in which prevail the large variety of pigs, descended, 
probably without cross, from the ancient British breed. It may 
be, however, that the Yorkshire pigs received their first im- 
portant improvement from Leicestershire animals which had 
been selected and refined by BakewelL They were a wonder- 
fully prolific breed, yielding litters of sixteen to eighteen, but 
were very slow feeders. However, as bacon hogs at two or 
two and a half years old, they attained a dead- weight of 40 
imperial stones, and have frequently exceeded 50 stones. The 
sort is more symmetrical in form, though flatter-sided, than the 
Berkshires or Sufiblks; the carcass is lengthy, the back level, 
shoulders are full, but hindquarters drooping ; the head is long 
and large, the ears are big and overhanging; the hair is not 
so plentiful as in the smaller breeds. Among the most noted 
breeders of the Large-breed pigs are Mr. W. B. Wainman, of 
Carrbeads ; Mr. R. E. Duckering, of Kirton Lindsey, Lincoln- 
shire ; Mr. Peter Eden, of Salford ; the Earl of Ellesmere ; Mr. 
Jacob Dove, of Hambrook, Bristol ; Messrs. J. and F. Howard, 
of Bedford. 

The Small White breed are now found in many counties 
beside Yorkshire, as, for instance, in Berkshire and in Suffolk. 
They were moulded into their present perfection, as small 
porkers, by the late Mr. Samuel Wiley, of Brandsby, Yorkshire ; 
by Lord Wenlock, Es^l Ducie, Sir George Wombwell, and by 
Mr. Crisp, in Suffolk ; and have perpetuated their fame in the 
hands of such successful breeders and exhibitors as Mr. Peter 
Eden, the Earl of Ellesmere, the Earl of Eadnor, the Queen, 
and Mr. W. Wheeler, of Long Compton, Warwickshire. They 
are not very prolific, are somewhat delicate, and do not 
attain to great weights; but, when fully grown, they maintain 
their condition upon a minimum of fo^, their flesh is of 
the choicest quality, and they are largely used for improving 
the large breeds by crossing. The points of the breed are 
admirably described by Mr. John Coleman, who says : The 
snout should be dish^, and so small that when the animal 
is fat all we see are the upturned nostrils ; these should be 
small ; the forehead flat and broad. In fat animals the eyes 
are mvisible, their position being indicated by creases of fat ; 
but in store animals the eyes should be large and lively. 
Great importance attaches to the size and form of the ears, as 
•by no other mark can we so accurately determine the purity 
of the breeding ; they must he small, and not drooping, but 
sligbd j inclined forwards, set widely apart, and covered with 
idiort soft hair. In order to complete the short handsome 
'0m dbo^ must he Ml and large. The neck is remarkably Ml, 
set well mi, at a somewhat lower level than the 
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line of the back. The shoulders are wide and well covered, 
sloping back into the carcass. The ribs are full, and the loins 
wide ; the tail set on high. The hams are deep and square, 
meat down to the hocks, bone fine, and offal light. They are 
remarkably heavy according to size, and very complete for their 
age ; the coat varies as to length and character, from the thick 
short staple to the long curly sort which is not so closely set.” 

Imposing specimens of early maturity and fatness are exhibited 
under six months old. 

The Middle-l)reed Whites^ not yet established into a fixed Middle-breed 
type between the large and small breeds, are being extensively 
adopted as specially valuable for all the purposes of profitable 
farm-stock, combining early maturity, hardiness of constitution, 
prolific breeding and good nursing, aptitude to feed, size 
and weight, and excellent quality of fiesh, with fat and lean well 
intermixed for both young pork and matured bacon. They are 
more nearly allied to the small than to the large-breed pigs in the 
shape of the head, though the nose is not so upturned ; the ears 
are larger, and the cheeks are not so full. They are very long 
and level, with great depth of carcass \ their legs are of moderate 
length, and the bone is moderately fine. They have generally 
a covering of soft and thinly set hair. 

The Earl of Ellesmere, Mr. Peter Eden, Messrs. Duckering, 
and Messrs. J. and F. Howard, of Bedford, are among the most 
eminent breeders and exhibitors at the present time. 

Houses. 

Witnessing the magnificent classes of hunters, hackneys, and Horse- 
harness-horses, thoroughbred sires, brood mares, cobs, and ponies, 
at the Shows of the Royal Agricultural Society, of the York- 
shire and Lincolnshire Agricultural Societies, and of the Bath 
and West of England Society, visitors might naturally suppose 
that the breeding of such horses forms one of the most prevalent, 
popular, and profitable features in English farming. And it is 
true that tenant-farmers as well as gentlemen and squires breed 
a considerable proportion of the hunting, nag, and army horses 
and trotters of the kingdom ; and that while limited to no par- 
ticular localities, provided there be a suitable country of mixed 
arable and pasture, this branch of the farmer’s business is of 
special importance in certain counties,— as in Yorkshire (cele- 
brated for its Cleveland bays), in Lincolnshire, in ; Norfolk and 
Suffolk, in the midland counties, and in many other parts of 
England, where almost every farmer of medium-sized or large 
occupation keeps at least one brood mare, sometimes several, 
and hunts with the packs of hounds in his neighbourhood. 

2 R 2 
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Somersetsliire, again, boasts of a valuable breed of ponies, 
tbe « Exmoors and tbe Welsh ponies, too, are bred in large 
numbers on their native mountains. Some of the greatest 
fairs for riding and carriage-horses are at Horncastle ; Lincoln ; 
Howden and Northallerton, in Yorkshire; Brough Hill, in 
Westmoreland ; Newcastle-on-Tyne ; and Rugeley, in Stafford- 
shire. 

But, in spite of the growing demand and increasing prices 
for first-class, handsome, and stylish horses, there has been a 
decline in their production, and the importance of the subject 
lately commanded an inquiry by Parliament. Apart from the 
scarcity of valuable and sound stud-stallions, a difficulty is 
that the tedious and risky character of nag-horse-breeding render 
it a special or fancy rather than profit-making department of 
agricultural business. 

More attention, however, is given by farmers to the improve- 
ment of draught-horses for light and heavy work, not only for 
the tillage and hauling of the farm but for labour on the road, 
— including the hundreds of thousands of horses, from strong 
coachers to massive drays, which are purchased for slow and 
fast draught-work in vans, drays, waggons, and vehicles of all 
kinds, both in town and country. 

Sujffblk Cart-horses . — ^One of the few really distinctive breeds 
of agricultural horses is the Suffolk Punch, now almost invari- 
ably of a chestnut colour, though occasionally sorrel or bay ; 
of medium size, standing 15 to 16 hands high ; distinguished 
for compactness of form, roundness of barrel, with legs short, 
clean, and peculiarly free from hair. They are active steppers, 
and steady in pulling heavy loads ; their strength of constitution 
enables them to labour in the collar for longer periods without 
food than can probably be endured by other breeds ; and they 
have a special aptitude for getting quickly into condition. But 
they are said to be more liable to strains of the sinews and the 
joints than most other breeds. Mr. Manfred Biddell, of Play- 
foiff, Ipswich, is the authority for the following details as to the 
points for a good Suffolk. Colour : chestnut golden, or red hue 
preferred ; free from white on the legs, hut a white star or shim 
on tbe face rather approval than objected to. A few white or 
silver hairs, well blended with chestnut on the back and hind- 
quarters, belong to a certain strain of the breed, and have not 
been objected to ; but these must he in too small quantities to 
be confounded with a roan colour. Height : varying from 15 
d inches to 16 hands 2 inches, on short^flat legs, with 
strong pasterns, free from much long hair; hard cles^ 
bone of compact quality, being desired rather thstti 
: The shoulders very long, laying rather ’forward 
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to suit draught purposes. The hindquarters long, heavy, well 
and close-coupled with loin and back, having the legs well 
under the horse. The girth should be large, and the flanks 
well drooped. If the forehead is a little low, this is not objected 
to, provided the neck is strong and the head well forward and 
carried with spirit. In all other respects a Suffolk should be 
long, low and wide. 

The Suffolks have, for many years, been great winners of Breeders, 
prizes at the Royal and other important Shows, and have lately 
attained to the distinction of a “ Suffolk Stud Book.” High 
figures are paid for horses from the most eminent breeders — 
among whom are Mr. Richard Garrett, of Carleton Hall, Sax- 
mundham, Suffolk ; Sir Edmund C. Kerrison, Bart., of Brome 
Hall, Scole ; Mr. Manfred Biddell, of Playford, Ipswich ; 

Mr. Herman Biddell, of the same place ; Mr. Horace Wolton, of 
Newbourn Hall, Woodbridge : Sir Richard Wallace, Bart, M.P., 
of Sudbourne Hall, Wickham Market ; Mr. Alfred Cracknell, 
of Thomham, Eye ; Mr. William Byford, of Glemsford. The 
principal fairs for Suffolk horses are at Ipswich, Woodbridge, 
Stowmarket, Bury St. Edmunds, and Colchester. 

Clydesdales. — Native to Lanarkshire, Renfrewshire, Dum- Clydesdales, 
bartonshire, and Ayrshire, or perhaps developed many years 
ago from a crossing of imported Dutch with the old British 
pack-horse, is the Clydesdale breed of horses, which has 
attained to great fame, and is eagerly sought after for im- 
proving the cart-horses in many parts of England ; while stallions 
are purchased at exceedingly high prices, both for home use and 
for expoi^ation to America, other foreign countries, and our own 
colonies. Of greater size than the Suffolks, standing sixteen Points, 
hands high, or somewhat more, the powerful Clydesdales are 
remarkable for their activity and for their peculiarly long stride 
in stepping ; so that their natural pace is brisk, rendering them 
specially adapted alike for service at the plough and in the 
farm-cart. For such a heavy and strong horse, the Clydesdale 
has a fine head, grand arched and muscular neck, oblique 
shoulders, strong fore-arms, legs moderately clear from hair, 
deep chest, straight broad back, well-sprung ribs, with a less 
girth and lighter barrel than the Suffolk, but with better quarters, 
and tail well set out — ^this being commonly docked short in 
Scotland. The prevailing colour is bay or brown, though both 
black and grey are common. The characteristic defects of the 
Clydesdales are long legs and light bodies ; but these have been 
to a great extent eliminated by the breeders during late years. 

They are good-tempered, occasionally found to be hot workers, 
but are probably able to plough a greater breadth of light and 
medium soil than any other breed; though they may require 
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better keep tban the Suffoiks. A society, with a Clydesdale 
Stud Book/’ has been established under the leadership of the 
Earl of Dunmore, Lord Rosebery, the Duke of Richmond and 
Gordon, and other eminent breeders. 

Among the most noted studs are those of the late Sir W. 
Stirling-Maxwell, at Keir, Dunblane ; Mr. Lawrence Drew, of 
Merryton, Hamilton, Lanarkshire ; Lord Polwarth, of Mertoun 
House, St. Boswell’s: Mr. R. Tweedie, of Catterick, York- 
shire ; Mr. Muir, of Loch Fergus, Kirkcudbright ; Her Majesty 
the Queen. 

The principal fairs for Clydesdales are at Glasgow, Ruther- 
glen, Dumfries, Edinburgh, and Ayr. 

Ol&English or Shire^hred Horses, — ^Under this inexplicable, 
or, at least, indefinite and inadequate designation, are classed 
the modem representatives of the old English heavy cart- and 
dray-horses, once distinguished as the black horses of the Lin- 
colnshire and Cambridgeshire fens, and of Leicestershire and 
the midlands. They embrace a variety of types — ^from the pon- 
derous and slow moving dray-horse, standing 16^ or 17 hands 
high, of immense weight and with an excessive quantity of 
long hair over his fetlocks, to the still heavy and powerful but 
more compact agricultural draught-horse, and a lighter and more 
active style of horse for the farmer’s plough-team ; and in the 
exhibitions of the Royal Agricultural Society these are grouped 
indiscriminately together as ‘‘ Agricultural Horses not qualified 
to compete as Clydesdale or Suffolk.” Black used to be the 
prevailing colour ; but brown and bay are now more frequent, 
while there are many greys and roans, and some chestnuts. 

Mr. Frederick Street, of Somersham, Huntingdonshire, thus 
described to the Farmers’ Club the points desirable : — A stal- 
lion should not stand more than 17 hands high; he should 
girth from 7 feet 9 inches to 8 feet 3 inches, and should not 
measure less than 11 inches below the knee. He should have a 
wide chest, shoulders well thrown back ; a big and masculine 
head, with full flowing mane; a short back; large muscular 
development of the loin ; long quarters, with tail well set on ; 
good second thighs ; large fiat clean hocks ; flat bone ; short 
between fetlock and knee ; not too long or straight in pastern, 
the feet firm and wide at the heel ; and plenty of long silky 
hair on the legs. A horse should be long, low, and wide ; and 
a main point being action, he should a good mover in 
the ^^art-lmrse pace, walking, and if required to trot should 
have an action like a Norfolk cob.” 

Tlse heavy Old-English horres, surpassing all others for power 
breed possessing such bone), are not only valu- 
difficult farm-work, but command high prices 
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for heavy draught purposes iu towns. They are said to be more 
predisposed than some other breeds to weak feet and side-bones, 
and they are not so thrifty of food as the Suffolks. 

No grander draught-animals exist than are bred in the Great 
Level of the Fens, and in some of the bordering and midland 
counties; the largest and most massive horses in the world 
being supplied by them to the London market and to other 
great cities of the kingdom. Of late years they have been more 
carefully bred with reference to pedigree and the avoidance 
of hereditary disease ; and it has just been determined by the 
breeders to establish a Stud Book, an association for the pur^ 
pose having been formed, with the Earl of Ellesmere as President. 

As these agricultural horses are by no means confined to Breeders, 
eastern and central England, it is not possible to enumerate 
the breeders who have attained to celebrity in the prize-rings of 
the great Societies ; but I may name a few — as the Earl of 
Ellesmere, Earl Spencer, the Earl of Macclesfield ; Mr. F. Street, 
of Somersham, Huntingdonshire ; Mr. Nix, of the same place ; 

Messrs. Vawser, of March, Cambridgeshire ; Mr. William 
Welcher, of Thetford, Norfolk ; Mr. George Street, of Maulden, 
Bedfordshire ; Mr. J. E. Parsons, of Charwellton, Northamp- 
tonshire ; Mr. Henry Smith, of Cropwell Butler, Nottingham- 
shire ; Mr. Thomas Statter, of Stand Hall, Manchester ; Mr. 
Thomas Rigby, of Carleton Grange, Blackpool, Lancashire; 

Mr. Stokes, of Caldecot, Northamptonshire ; Mr. C. Beart, of 
Stow, Norfolk ; Mr. E. Lister, of Coleby, Lincolnshire. 

Among the principal fairs for Shire-horses are Horncastle, 

Boston, Northampton, Peterborough, Leicester, Rugby, Ayles- 
bury. 

At the Earl of Ellesmere’s sale at Worsley, near Manchester, in 
February 1878, twenty-nine mares and fillies averaged 101 Z. Ss, 
each ; sixteen stallions averaged 203Z. 3s. 6d. each ; and the 
highest price for a stallion was 388Z. But lOOZ. to 200Z. are not 
uncommon prices for sires or dams. 

Suffolks, Clydesdales, and Shire-breds embrace the few dis- 
tinctive strains of cart-horses in England ; but the majority of 
the farm-horses in the kingdom are crosses or improvements 
of old local varieties, ranging in character from the heavy horse 
of the midlands to the active Welsh, and the descendants of the 
pack-horse of Devonshire and the south-west. 
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CHAPTER Vn. 

ChABACTEEISTIC CbOPS which PBEVAIIi IK THE RiTRAL 
Economy of the Country. — ^Different Courses of 
Cropping, as affected by Climate and Locality. — 
Succession of Crops. 

Agricultural THESE three heads of the syllabus, comprehensive as they are, 
itinerary. be conveniently grouped together and treated of side by 

side in their relation to different districts of the kingdom ; and 
I propose to sketch the principal features of the husbandry, in a 
brief but discursive agricultural itinerary of some of the counties 
of England. I commence in the south-east ; thence travelling 
westward, and in succession traversing some of the selected 
midland and eastern counties, and terminating the survey in the 
north. 

Soils of Kent. — From the suburbs of the metropolis to the white cliffs 

which gave Albion her name, stretches Kent, with its central 
^ garden of England f having three great divisions of soil, — the 
chadk, with detached portions of London clay, and a narrow 
belt of the tenacious gault, running through almost the entire 
length of the county along its northern or Thames boundary ; the 
greensand, or Kentish rag, forming a parallel band also through 
the whole length of the county ; and the Wealden district, com- 
prising the valley of the Weald clay and the iron or Hastings 
sand : to which are to be added the alluvial plain of Romney 
Marsh, and the rich marsh lands bordering the Thames, the 
Rotation on Medwaj, the Rother, the Stour, and the Swale rivers. On the 
heavy lands of the first district the farms range from 100 to 
600 acres, with farm-buildings more of the old-fashioned than 
convenient type. A common rotation of crops is tares, barley 
or canary-seed, beans, wheat, clover, wheat. The tares are not 
usually fed off by sheep, but made into hay or cut green for soiling 
CJanary-seed. horses or cattle. Canary-seed (grown for feeding cage-birds, 
large quantities being exported) is drilled in March or April, with 
6 gallons of seed per acre. This plant likes a rather tenacious 
soil, as on rich light land it is liable to become root-fallen. It 
grows nearly as high as wheat ; and coming late to harvest, in 
September or October, the straw is frequently injured by ex- 
posure to rain, and so is used chiefly for litter, though the chaff and 
husk are good food for horses. The yield may be 3 to 4 qrs, per 

^ aeie, and the price varies much, from 505. up to lOOs. per quarter. 

the Isle of Sheppej, famed for its exquisite mutton, tile- 
r worked wonders for the clay. The old six-coui:se 

. fellow, with dung, chalk, or lime, followed by 
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beans, wheat, beans and clover, wheat, oats. Now, oats have 
to a large extent given way to modifications in which tares, 
mangolds, carrots, rape, and potatoes are cultivated ; but turnips 
are not general, as the soil is injured by folding, and many 
sheep-breeders are still compelled at weaning-time to send 
their sheep away perhaps 30 or 40 miles to turnip-farms for the 
autumn and winter. The distinguishing implement in field- 
culture is the antique Kentish turnwrest plough, worked by 4 
and sometimes 5 horses ; but the tillage is deep and thorough. 

In the Isle of Thanet, and on the chalk soils of East Kent, c^ops of the 
commonly bare of timber and with scant hedges, exposing the Isle of Thanet. 
whole county to the fury of winds off the Channel, the four-field 
course of cropping prevails, — ^half turnips, half peas ; barley ; 
half clover, half beans ; wheat ; varying the half-tilths in the 
next course. Small farmers, however, frequently take a more 
exhausting rotation, as, wheat, barley, clover, wheat, barley, 
beans ; which is sustained only by quickly repeated manuring. 

Here the modern light iron ploughs have but partially displaced 
the turnwrest, which, though costly in horse-flesh, cuts the roots 
of weeds asunder and turns the furrow-slices completely over. 

The light lands are cleaned after harvest by broad-sharing. 

The Isle of Thanet grows peas well, and a fine quality of 
Chevalier malting barley. Barley may average about 5 qrs. per 
acre ; and wheat, of which a favourite variety is Golden Drop, 
which has a stiff straw and is smoother in the bran than when 
first introduced, yields about 4 qrs. per acre. 

On the deep rich loam, of free texture, often a rich mould 1 J to 
2 feet deep, which is found inland from Deal to Sandwich and 
around Canterbury to Faversham, large breadths of turnips are 
folded with sheep ; but on considerable tracts the usual rotation 
is, wheat ; barley ; clover ; wheat ; barley or oats ; beans : such 
being the natural fertility of the land, that, with clean culture 
and good manuring, this course can be sown ad libitum. 

On the top of the chalk range is a poor stiff soil, in some Botation on 
places literally covered with flints and stones ; and this land is cHalk. 
difficult and expensive to manage, sometimes requiring six or 
eight horses to plough it. The common rotation is, turnips ; 
barley ; half clover, half peas with rape ; half wheat, half oats. 

In the fertile and beautiful Holmesdale Valley, lying on the 
sunny side of the chalk hill ” (says Mr. George Buckland in his 
Report on the county in the ‘ Journal,’ vol. vi.), like a forward 
border under the lee of a garden wall,” lies a tract of dry rich 
soil, and a belt of gault, most troublesome, from its adhesiveness, 
to work. Hops are grown partially through the valley. 

In the north-western corner of the county the prevailing soil Market 
is a strong loam, from 5 inches to 2 feet in thickness, and tern- gardens. 
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pered by repeated dressings of London stable-mannre. Con- 
tiguous to the Thames lies the market-garden ground, resting on 
a dry subsoil of gravel, sand, or chalk. It is cultivated partly 
by the plough, partly by the spade. It is no uncommon thing 
for the market-gardeners to lay on 100 to 120 tons per acre of the 
very best London dung, brought in two to three-ton loads at about 
10s. or 12s. per load, or 7s. for a cartload. Farmers within ten 
or fifteen miles of the metropolis sell the larger part of their wheat- 
straw, and a considerable proportion of hay, purchasing from 
carmen and cowkeepers stable-manure in return. 

Fruit nnrt hops. It is more on the greensand formation of Mid-Kent, the 
garden of England,” that hop-grounds extend, and filberts are 
cultivated, and pear and cherry-orchards abound, and goose- 
berries, raspberries, and currants are crops ; that quickset hedges 
are trained amid bops and fruit to 12 or 16 feet in height, 
with a close-cut breadth of 2 or 8 feet, and every available 
nook not cultivated is thickly-planted woodland, with ash, larch^ 
chestnut, and red willow for hop-poles. In particular is the 
sl<^ of the rag-stone bills, looking over the Weald, astonishingly 
productive in hops, fruit, and grain. 

The farms range from 20 to 100 acres in extent, and the 
management of the large holdings, apart from fruit and hop 
culture, is chiefly on a five or six-course system, with turnips 
and swedes fed off by Down sheep. Mid-Kent is noted for its 
deep and cleanly tillage, the ploughingbeing carried 7 to 9 inches 
in depth. 

On the Weald clay, referred to under another section of this 
paper, and mostly upon the ironsand portion, hops abound. 
Vumm'y East of the Weald, and hounded by the English Channel, 

3rai>ij. from -which it is defended in some places by shingle beach and 
sand, and in others by costly embankments or sea-walls, lies 
Romney Marsh, with its neighbouring flats of Walland and 
Denge Marshes. On the strong land, of which a minor propor- 
tion is in arable, drainage has worked great improvement ; 
wheat and peas or beans are alternated year after year, with 
occasionally oats and turnips ; large breadths of turnip-seed are 
grown, yielding from 2 to 6 qrs. per acre ; and mangold and 
radishrseed also raised by contract for the wholesale seedsmen. 
But Romney Marsh is celebrated for its flocks of sheep, which 
are bred and fattened on its spacious plain. 

^ It boasts of br^ing and fattening pastures ; the former 

ma ^ ^ three ewes per acre during the winter, and 

^hmt double that number in summer 5 while the feeding lands of 
average quality carry and fatten four or five sheep per acre, aisd 
oiM^tional pieo^ much higher numbers are graced. 

! ’^W^Wfet^dis^vantage from which flockmasters of Rmaney 
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Marsh suffer is the necessity for sending away their lambs long 
distances up the country in winter, the period extending to thirty 
weeks, from September to the beginning of April ; the price paid 
being commonly 5Z. or 6Z. per score. As the young animals are 
then under other care than that of the owner, great numbers 
of tegs return to the Marsh in spring in a very low condition, 
and therefore not well fitted for the rich grass. 

When the turniped lambs return into the Marsh, they are put 
on the poorest land or on such fields as the grazier thinks wants 
improvement by hard stocking. Here they remain until 
August, distributed, or rather concentrated, at the rate of from 
five to twelve sheep per acre, according to the powers of the 
different fields. The wether-tegs are removed in the autumn 
to the fatting, and the ewe-tegs to the breeding-grounds, 
among the two and three-year-old ewes. The wethers remain 
until July or August following, when, as they become fat, they 
are drawn out and sold to the butchers at the Marsh markets, 
or are sent to Smithfield. The old ewes, called barrens,” 
are put to fattening as soon as their milk is dried after their 
third lambing, on some of the best land, where they run from 
three to five per acre for the winter. In favourable seasons 
these are sometimes made fat and sold in the spring soon enough 
for the same field to. take in, a lot of wethers and fatten them 
by the autumn ; but this can only be done by light stocking. 

In very growing summers, it is sometimes necessary to put 
young beasts on the grass to prevent its “ running away ” from 
the sheep. 

Middlesex^ with about two-thirds of its area in meadow. Soils of 
mainly in the north, on the London clay, and its arable and 
market-garden lands chiefly on loam or brick-earth, is to a 
large extent a county of meadow-farming, — not only farms, but 
parks and meadows supplying the London market with hay. The 
productive powers of the soil are maintained with applications 
of dung from the London stables and dairies. The live stock are 
limited to horses, and to a few cattle and sheep grazing the 
second or after-crop. A usual rotation is wheat (generally Kotation of 
Chiddam white, varied with Golden Drop red, and other sorts) ; 
on one-third of the arable, one-third under barley and oats, and 
one-third in beans and peas, clover and roots; while on the 
inferior and gravelly soils, a fallow crop is followed by one or 
two corn-crops. A portion of the straw is sold to jobbers with 
a return of manure. Within a few miles of the London suburbs 
not only the hay but a considerable proportion of the straw is 
sent to market, the teams bringing back two loads of dung for 
one of produce taken in. Wheat, from the value of its straw. Sale of hay, 
is grown as often as may be in proportion to other white corn- 
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crops. Tares, rye, winter barley, and clover are sold green to 
those who fetch them and return manure in their place. P otatoes, 
mangolds, and white turnips form the chief root-crops, and are 
drawn from the farm by purchasers in London and its suburbs, 
supplying food for man and beast ; this being the governing 
feature in the management of a suburban farm. Live stock are 
necessarily few, and on some farms are entirely limited to dairy 
cows and the horses necessary for working the land. 

Market ]Market-gardening and fruit-growing are being established 

^ upon the high-rented land of this county. Frequently the 

landlord plants apple, pear, cherry, and other fruit-trees at wide 
intervals, and then lets the ground. The tenant deep-ploughs, 
with a heavy dressing of manure, and plants potatoes, cabbages, 
or other coarse vegetables. French beans or peas, with Brussels 
sprouts in the intervals, winter or spring onions, lettuces, wall- 
flowers for decoration, and all sorts of garden produce fit for the 
London market, are gradually introduced, and the farm becomes 
a market garden. 

Soils aad crops Surrey is not remarkable as an agricultural county. Market- 
er Surrey. gardening prevails to a considerable extent in the environs of 
the metropolis, tracts of hay meadow and pasture land occupy 
the alluvial flats bordering the Thames and other rivers, and the 
soils are exceedingly various, — ^from the thin flinty soils of the 
chalk downs which divide the county east and west, to the 
mixed soils of the Lower Greensand, the ragstone and clay of 
the Weald towards the southern boundary of the county, and the 
heavy lands of the London clay and the loams and poor heaths 
of the Bagshot sands on the north. On the easily cultivated 
lands of the latter extensive formation, the four-course system of 
cropping prevails on the lighter soils; while on sand loams 
of better quality, rye, vetches, trifolium, or stubble turnips are 
grown upon hroken-up wheat stubbles, and peas and beans 
replace clover in the rotation. On strong loams barley is sown 
after stubble turnips ; or frequently the wheat stubble is ploughed 
immediately after harvest for a crop of tares, followed by rape, 
and both consumed in the autumn and winter before late-sowing 
another crop of wheat. On warm lands Trifolium incarnatum 
is invariably sown upon wheat stubble, prepared as a seed-bed 
either by ploughing and rolling or by the cultivator. Carrots, 

G is, and vegetables are grown to a considerable extent for the 
ndon market. Devon and Welsh cattle, Berkshire pigs, and 
Hampshire Down or Somerset and Dorset horned sheep are the 
most provalent breeds of live stock. The cattle are mostly 
grazung or winter feeding in commonly inadequate 
while a prominent feature in the sheep man- 
fe'misi:ng\pf fat lambs* 
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Upon tbe Heavy lands of the London clay, fallow for wheat is 
the foundation of the course of cropping; bare fallow having 
been to some extent amended by growing tares to be cut for 
horses and cattle, though but a small proportion of the fallow 
is occupied by swedes or mangolds. On the more friable soils, 
sand'-loams and gravels, a five-course rotation, namely, turnips, 
barley, clover or seeds, wheat and then barley, is general ; chalk 
is applied to the fallows or the turnip-fields up to 10 tons or 
more per acre, and large quantities of artificial manures are 
applied for green and root crops. 

The Chalk and Greensand district, including a large extent 
of unbroken Down, with lofty ridges covered by fine sheep- 
pasturage, is distinguished for its Southdown sheep-farming, its 
extensive growth of sainfoin — ^partly for grazing, partly for hay 
for the London market, — and *for the hop-grounds of Farnham. 

The wheat grown, notably the white Chiddam and Talavera 
varieties, are celebrated for their high quality. Lime is a 
manure of extensive application on farms lying within con- 
venient distance of the chalk; and there is a general use of 
super-phosphate, nitrate of soda, nitro-phosphate, and other 
manufactured manures. 

On the Weald, with its farms of small or very moderate size 
and its small inclosures (the land being sacrificed to oak-timber), 
the old course of bare fallow, wheat, seeds, oats, has been im- 
proved by the efiect of drainage and the consequent extension of 
the growth not only of tares, but of mangolds, cabbages, turnips 
and swedes ; the green and root-crops being very commonly 
carried to sheep in yards. 

Sussex is distinguished mainly for the Weald clays and sands, Soils and crops 
with an extensive area of hop-grounds in the north and east of Sussex, 
the county, and for the Chalk Downs in the south and west, 
with belts of the good Greensand soils and the loams and heavy 
lands *of the London and plastic clays. On the small or medium- 
sized occupations of the Weald, with their small inclosures and 
overrunning hedgerows and timber, the stiff wet clays, only 
partially under-drained, are cultivated on a system of summer- 
fallowing, with dunging and sometimes liming, for wheat, 
followed hj three or four corn crops, with intervening seeds or 
tares, and a small proportion of mangolds, turnips, or cabbage. 

Ox-teams are still used in the county, though to a less extent 
than formerly. On the Downs, the rotations vary according to 
soil, from the four-course to a five-course or a six-course, with 
two years’ seeds ; and oats are grown much more extensively 
than barley. Sheep are the principal stock of the Down farms, 
being used to. range the open sheep-walks by day, and to be 
folded on the arable fields at night. And great numbers of 
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laixibs bred on tbe Downs are sold in autumn to be grazed on 
richer soils, especially in West Sussex. The characteristic 
breeds of live stock are Southdown sheep and the native Sussex 
cattle and Sussex pigs- 

j5oils of Mampshire^ geologically consisting of the Cretaceous, Tertiary, 

Hampshire. Post-tertiary formations— including, indeed, beds of every 

description of rock, from the Wealden upwards,— -presents three 
great natural divisions, namely, the middle chalk plateau, with 
its lofty ridges and beacons and watered valleys ; the district 
of lower and middle Eocene, north and east of the North Downs, 
and another tract of the same formations stretching from the 
chalk hills to the sea ; while extensive deposits of flint-gravel 
and sand overspread portions of all the geological formations, 
and alluvial soils border the streams, as on the banks of the 
Stour and the Avon, the Test, the Anton, and the Itchen. 

The northern Eocene district, with its prevalent retentive 
clays and clay-loams, interspersed with sands and gravels, on a 
base of plastic clay like birdlime, is a land of small or moderate- 
sized farms, heavily timbered, often with double rows of timber 
trees with brudbiwood between, growing in enormous hedgerows 
Course of round the small fields, which are chiefly arable. It is called “ the 

wSafd^ woodlands/* Here the time-honoured husbandry of the clays has 
^ baxe-fallow once in seven years, and then take alternate 

crops of wheat and beans. The introduction of drainage enabled 
vetches to be grown on a considerable breadth of the Mlow, with 
swedes and mangolds on the lighter spots, while clover is some- 
times sown at intervals of eight years, the lea, if clean, being 
ploughed up for wheat, but more commonly fallowed, or a crop 
of oats or beans is taken before the fallow. On the more easily 
worked soils other courses are adopted, though without^ any 
uniform or general system; such as fallow, wheat, beans, 
wheat, oats or barley, and clover ; or on more sandy or gravelly 
land, roots, barley or oats, clover or peas, wheat, rye, oats, or 
barley. Live-stock play a subordinate part in the woodland 
farmer’s business, excepting that he makes a trade of breeding 
and selling farm-horses. Indeed, the prevailing farm-buildings, 
with the open yard in which cattle tread straw into manure, 
witb the boarded and thatched bam, rough hoarded sheds, with 
somewhat stronger and sounder stables, are not promising for 
profitable meat-manufacture with costly purchased foods. The 
greatest improvements have been made by draining, and the 
application of chalk; and larger occupations, more spacious 
iwlosures, with less encumbering timber, and better farmste^, 
imforoved management, distinguish the parts of this dis- 
the chalk hilLs. On the drained, subsoiled, and 
olay Isinds, one of the best rotations of cropping adopted 
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is as follows : — (1) roots, including mangolds, a smaller portion 
of swedes, white-fleshed turnips, and a few white carrots and 
cabbages ; (2) oats or barley ; (3) clover ; (4) wheat ; (5) green 
crops, part tares, part trefoil and white clover, with a portion 
of turnips or rape fed-off by sheep, after the winter tares, or 
after the trefoil ; (6) wheat ; (7) beans ; (8) wheat ; with a few 
acres of Italian ryegrass (sown at the last hoeing of the wheat), 
and a few acres of trifolium (sown immediately after harvest), 
and both consumed in time for the turnips, which begin the 
series over again. 

In the southern Eocene district, skirting the chalk, is a belt of Crops in the 
country, described (in the full and admirable Report of the Rev. 

John Wilkinson, in the Royal Agricultural Society’s ‘ Journal,’ ^ ’ 

voL xxii), as ‘‘ a land of coppice, of game, of small farms, of 
high enclosures, and of the London clay.” No settled rotation 
of crops is followed, the cultivators doing the best they can 
according to season; but fewer beans and more turnips and 
barley are grown than in the woodlands of the north ; particu- 
larly where the ground has received that improvement which 
lasts for a generation, a dressing of 25 to 30 tons per acre of 
chalk. In a broad bend stretching from Portsmouth to Romsey, 
is a better class of loamy soils, with larger holdings, about one- 
fourth in pasture. Here a four-course system prevails, with a 
six-course on some of the best-managed farms, — as mangolds, 
swedes, or common turnips ; barley or oats ; seeds ; wheat ; 
beans and peas ; wheat. The agriculture is of a high character, 
greatly advanced of late years in liberal manuring, cleanly 
management and feeding of live-stock ; and much hay and straw 
are allowed to be marketed at the seaports, on condition that 
artificial manure of equal value is brought back, or three tons 
of stable dung in return for one of straw. In the valley of the 
Avon and the Stour, there is a mixture of vale and down farm- 
ing, including four-course farming, on some of the finest turnip 
arS barley soils of Hampshire ; there are also water-meadows 
and flood-meadows, which are a feature in the husbandry of the 
county, the most famous being those on the river Avon, which 
from the depth of the alluvial soil, and their gravelly subsoil, 
surpass the meadows on the Test, the Anton and the Itchen, 
which rest on clay or peat. Here dairying is much practised 
for both butter and cheese. 

In the middle or Cretaceous district, where the farms are Eotations oa 
larger, the buildings more adequate, the residences superior, 
the tenures fixed, and everything on a more liberal scale than 
prevails elsewhere; in the county, there is little uninclosed 
Down land left— the chalk hills having been, for the most part, 
converted into arable by the usual practice of paring and burn- 
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ing, for roots, followed by wheat, barley,, or oats, and then seeds. 
With the exception of a small proportion of permanent grass 
around the homestead, and the water-meadow which may be 
attached, the chalk farms are all arable. 

The old rotation on the poorer soils was summer fallow or 
turnips; wheat; barley or oats; grass; clover4ea. On the 
better soils it was wheat ; barley or oats ; grass, remaining a 
second year as ‘‘ old field,” or bare fallowed, or fallowed for 
turnips. The change to the new four-field course, swedes; 
barley or oats ; grass ; wheat ; was a great improvement, but 
was not found sufiicient and satisfactory everywhere. Mr. 
Wilkinson says, “ Without water-meadows there was not enough 
sheep-food, and the swedes could not be fed off in time for 
the succeeding barley ; much farmyard dung, too, was required 
for the wheat. To meet the first objection, a catch-crop of 
rye, vetches, or winter oats, was inserted between the wheat 
and the swedes. But the second and chief objection brought 
about a new course, introduced from the Wiltshire Downs, and 
now extensively prevalent among the best farmers in Hants 
for a portion, say one-third of their arable — namely (1) swedes, 

(2) turnips, (3) wheat, (4) barley. When, however, there are no 
water-meadows to provide hay, this system is not applicable, 
and a combination of three four-courses (namely, the old better- 
soil course, the new, and the Wiltshire) is found very advan- 
tageous ; or the Wiltshire is made a five-course by the aiddition 
of grass. On the poorer soils another five-course is followed 
by liberal farmers — (1) turnips, (2) wheat, (3) swedes, (4) barley, 
(5) grass. Where there is good strong land, and no restriction 
by landlords, there is a three-years course — (1) wheat, (2) swedes, 

(3) turnips, or turnips and rape. This liberal system, which, 
of course, is available for only a portion of the farm, gives much 
wheat without the dung-cart, and also provides food for many 
sheep. But the changes which have been rung on rotations 
in the chalk district of Hampshire are infinite. All, however, 
have in view the same result — many sheep aid much corn, — 
and proceed on the same general principle of not having more 
than half the arable in com at any one time. The succession 
of barley after wheat, with many, would be a fatal objection to 
the Wiltshire system- The answer given by the most suc- 
cessful farmers in Hampshire attributes many advantages to 
this rotation ; no other, they say, provides better-distributed 
simp-food, kinder barley, stronger wheat, more economical 

Mr. WiikHwa manuring, and more convenient cultivation. If barley follots^s 

are in the way of the former ; the consump- 
^ ^ must be quickened, or the barley-sowing season 

past But time waits for no man : so the fold is hurried, 
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and the more haste the less speed. The farmer may he too late 
after all his exertions. Besides, if the roots he gone early, and 
the spring be a little backward, what is to carry the flock on ? 

On the other hand, if a green crop follow the swedes, these 
may be fed oiF at leisure up to the middle of May, when, indeed, 
it is too late for barley, but in good time for turnips, and when, 
also, the grass will be surely ready for the sheep. Then there 
will be an abundance of green food, a regular succession of it, 
and facility for its leisurely consumption. I have heard the 
opinion too often expressed to doubt its accuracy, that barley 
taken after wheat is a more even crop, and of a kinder quality 
for malting, than after turnips, the folding on which makes the 
ground too rank for barley; but what is the barley’s bane is 
the wheat’s blessing. This wants manure, and that of the fold 
is the most economical. The treading of the sheep, too, on 
the soft turnip-ground (if it rain, so much the better) is highly 
beneficial, and consolidates the land more than folding on clover- 
lea would. There is no pressure like their thin, sharp, cloven 
feet. Wheat thrives in Hampshire as well on turnip-break as 
on clover-lea or better (though this is not the case elsewhere 
on chalk soils) ; and, besides, there is no danger of wire-worm. 

The labour also is better distributed for men and horses, who, 

as well as the shepherd, are hurried at a busy time to get in 

barley after swedes. There is still an opportunity for slipping Arguments for 

in a crop of stubble-turnips, of rye, or of vetches, between the turnip 

wheat and the barley, if wanted, and circumstances are favour- g^cce^ou. 

able. When two turnip crops are taken in succession, as in the 

Wiltshire and three-course systems, a large supply of sheep- 

food is provided, and consequently a larger stock of sheep kept 

— the great desideratum. The second crop of turnips, after 

folding on the swedes, is more certain, and increased depth of 

soil can be gained- Deep-ploughing is the universal remedy for 

a thin staple ; subsoil must be turned up from time to time, 

exposed to the air, and added to the surface soil. But for wheat, 

deep-ploughing will not do ; the ground is not sujBBciently 

consolidated, and the plant will heave in the winter frosts: 

moreover, there will be brought up charlock and the red popp3% 

which cannot be kept down by any amount of hoeing which 

wheat can receive, and which will occasionally grow up with 

and stifle the good seed. Now, for both of the turnip crops, you 

can plough as often and as deeply, and hoe as much as you like ; 

while in the second turnip crop there is a certainty of effectually 

subduing the weeds which escaped in the first year, and of 

leaving the land perfectly clean for wheat.” 

As in some other counties, sainfoin is a necessity for the Sainfoin, 
chalk farmer who has no water-meadow; and a seventh or 
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eiglitii part of tlie arable is under this crop, sown with the 
barley crop like clover, and left standing for two, three, or 
more years, adapting the period to the rotation of crops 
followed. 

Wiltshire , — This county is in two great agricultural divi- 
sions: the north-western or oolite district, and the south- 
eastern or chalk district 

The latter is distinguished for its large farms ; for its spacious 
inclosures of arable and its uninclosed chalk downs ; for its 
flocks of West County Down and Southdown sheep, extensively 
used for maintaining the fertility of the thin soils by folding ; for 
its courses of cropping which raise abundance of sheep-feed, 
with artificial manures : for its universal growth of sainfoin, and 
for its water-meadow’s, luxuriant beside every brook and rivulet. 
On the flinty and chalky loams the old rotation of vetches and 
turnips, barley, clover, wheat, has been largely replaced by — 
1st, wheat ; 2nd, barley, half sown with clover ; 3rd, half clover 
mown for hay, half vetches and swedes, with winter turnips and 
xye sown after the vetches are fed ; 4th, half clover, fed-off, or 
soi^etimes broken up and sown with green food such as summer 
vetches ; half rye, early turnips, rape, &c. ; and after the rye 
the land is sown with turnips. On the light flinty soils, the 
down or beak ” land, the course is generally wheat, swedes or 
turnips, oats or barley, and the grass seeds for two years, some- 
times broken up after one year for rape and vetches. Sainfoin 
is on almost every farm, varying in extent according to the 
extent of Down allotted to the holding, and also according to the 
presence or absence of a water-meadow. It is usual to sow a 
piece each year and let it stand five or six years ; about a tenth 
or rather more of the arable being imder this crop. 

On the chalk marl, a heavy white land, three-field courses, 
with pbdivisions of each, universally prevail. A general rota- 
tion is — 1st, wheat; 2n^ half oats, sown with clover, half 
swedes, vetches, or beans, &c. ; 3rd, half clover, mown for hay, 
half turnips, rape, dec. Another is — 1st, wheat, half sown with 
clover ; 2nd, half clover, mown for hay, half swedes, vetches, 
oats, &c. ; 3rd, half clover, fed or summer tilled, half rape, 
turnips, summer vetches, &c. The best farmers adopt— 1st, 
wheat, one-third sown with clover ; 2nd, one third clover mown 
for hay, ami one-third^ beans, oats, peas, and vetches, one-third 
swedes, with rye or winter barley or vetches, usually sown on a 
I^Ttion of the swede-field | 3rd, one-third clover, fed, summer 
tilled, or sown with a green-crop, one-third early turnips or 
rape, one-third rape or summer vetches ; some preferring a clean 
after the swedes. 

€k the Greensand soils, varying from poor gravelly land to 
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rich sand loams, with veins of the ganlt claj in places, very 
excessive systems of cropping are pursued ; as Mr. Edward Little 
observed in his Report on the county thirty years ago, the object 
of those who occupy sand land is to keep it manured as highly 
as possible and shaded with a crop of either corn or green food. 

Barley is grown to some extent ; on the deep soils wheat is taken 
every alternate year, and mangold has taken the place of a 
portion of the turnip break. 

Sheep are folded all the year round, alike on the downs, the Sheep folding, 
green crops, the artificial grasses, the roots, and the irrigation- 
meadows. When grazed upon the open sheep-w’alk or scantily- 
pastured downs, the ewes are driven to the folds on the arable 
fields at night, where they are crowded, often two thousand 
sheep upon an acre, in daily shifted folds, in wunter and spring 
enriching the ground for barley and turnips, and in summer 
and autumn manuring it in this way for wheat. Sometimes 
it is a portion of the ploughed wheat-stubble which is under 
this treatment; sometimes the folding is upon straw carted 
to spread upon the land early in winter, and then ploughed 
in to lie till spring as a preparation for the turnip crop. The 
same process is also adopted by some farmers for wheat. The 
sheep are not only employed as manure carriers and dressers of 
the land, but are also worked for the purpose of firming the 
seed-bed directly after the wheat is put in, either drilled or 
hand-sown upon the seam-pressed furrows. A flock of several 
hundreds are driven in close order to and fro over the ground, 
solidifying it by their treading ; this being done in early morning 
for about three hours each day, and plots of eight or ten acres 
daily treated in turn, until the whole has been gone over. 

The north-west or oolite district is distinguished by smaller Oolite district, 
farms, lesser inclosures often over-stocked with hedge-row timber; 
and noted for its grazing and dairying, as well as for its stone- 
brash turnips and sheep-farming and its clay-land corn farming. 

On the oolite or stone-hrash lands the four-course rotation is 
generally followed upon the thin, and a five-field course by 
holding on the clover for a second year on the deeper soils ; but 
many farmers take two green crops in succession, and some two 
corn crops together. 

On the dairy farms potatoes are much grown ; and a belt of 
sand-loam near Caine supplies carrots, turnips, green-peas, and 
other vegetables for town consumption. It is on the adhesive 
calcareous clays and on the strong loams, growing vetches, rye, 
and other sheep-keep, followed by wheat, the clover or seeds 
broken up for beans, and wheat again, that steam cultivation 
has achieved some of its most remarkable transformations both 
of the soil and management. 


2 S 2 
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Dorsfitshite. Dorsetshire has been divided bj an old author into Felix^ 
Petrosa^ and Deserta ; representing its strong fertile soils in the 
valeSj its chalk and oolite hill-ranges, and its barren heaths. ^ ^ 

Kotaiioii^. On the many-soiled but generally thin-stapled chalk-district, 

the most extensive in the county, excellent farm-management 
prevails; and great breadths of the bleak Downs have been 
converted into arable. The four-course rotation- — (1) turnips, 
swedes, and mangolds; (2) barley or oats, sown with seeds; 
(3) seeds ; (4) wheat ; is usual on the better lands, while on the 
thinner and poorer soils the grass is left for two years. Sheep- 
breeding and sheep-folding are universal; and for providing 
plentiful supplies of food in succession for the flock has led to 
the adoption of the same systems of multiple green and root- 
cropping which have been stated with respect to Hampshire and 
Wiltshire. Sainfoin, however, is less extensively cultivated 
than in those counties. 

On the clays, including the rich grazing county of the Vale 
of Blackmore and the genial soils on the marlstones, no uniform 
or general rotations of crops are found. Wheat is frequently 
grown in alternate years, the intermediate crops being roots for 
stall-fed beasts. Another rotation is roots, wheat, barley, clover. 
Another : wheat, beans, half clover, half vetches, followed by 
swedes drawn off- Another is wheat, barley, grass, wheat, 
vetches, or stubble-turnips. Another is wheat, rape, wheat, 
clover : and another is mangolds, or turnips and swedes, oats or 
barley, wheat, oats, stubble-turnips or vetches. 

Deronshire. Devonshire . — Famed for its cattle, its cream, its cider, and its 

climate, Devonshire is pre-eminently a grass-land and green- 
crop county, though, from the great extent of its boundaries, the 
acreage of com grown is also large. Lofty and barren wastes, 
like the ranges of Dartmoor, locally modify the otherwise mild 
as well as moist climate. There are tracts of poor sands and 
gravels, like the wastes of Haldon and Woodbury Common, and 
the soils on Black Down hills ; and the Carboniferous formations 
occupying a great portion of the county are for the most part 
covert by a poor clay. But rich sandy loams, and loams on a 
clayey subsoil, prevail in the fertile vale of Exeter and Honiton, 
in the valley of the Exe ; the calcareous clays and light loams 
of the South Hams district on the south coast surpass all the 
county in fertility; and in North Devon are the luxuriant 
pastures on the hills, which are the home of the native red 
cattle. 

Orchards are in profusion, and woods abound in many locali- 
ties; but a feature which enriches almost every landscape in an 
point of view is the enormous number of hedgerows 
tfiHidy slocked with timber, cutting up the land into diminutive 
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inclosures, making tillage operations costly, robbing tbe crops 
of nutriment by their roots, by their shade hindering the drying 
of corn at harvest time, and damaging all husbandry by their 
harbouring of weeds and game and vermin. Improvements 
have been made by some enlightened proprietors of late years, 
notably by Sir Thomas Dyke Acland ; yet, with the exception 
of particular districts which are bleak and exposed, the inclosed 
farms are too generally in fields of a few acres each, with fences 
occupying, or rendering unproductive perhaps, a tenth part of 
the arable land. 

The old Devon rotation of cropping is (1) turnips; (2) wheat; Rotation.^. 

(3) barley ; (4) oats ; (5) seeds ; remaining for two to six or more 
years. But in the red sandstone district, and everywhere where 
improved agriculture has been most extended of late years, this, 
old course has been replaced by the four- or five-course of turnips 
barley or oats, clover or grass seeds for one or two years, wheat. 

Interpolated crops of rye, winter vetches, stubble-turnips and 
rape are not so much taken as they probably would be if water- 
meadows were not so prevalent — where warm valleys and the 
abundant hill-side springs are so favourable to irrigation. On 
the clay-lands bare fallowing is still very extensively practised. 

Cornwall^ with its growan or gravel soils lying upon the granite, CornwaU. 
its fertile lands upon the schist or clay-slate, its comparatively 
unfruitful surface on the serpentine and other igneous rocks, and 
its varied soils ranging from sands to yellow clays upon trap, 
Carboniferous and other deposits, and washed on both sides of 
its narrow area by the Atlantic, bringing moisture and mildness 
to the atmosphere, is distinguished, apart from its mining in- 
dustry and its fisheries, for its small farms, its dairying, pork- 
feeding, culture of potatoes, reclamation of waste land, and a 
style of agriculture now at a stage of general advancement. 

In Cornwall, the prevailing courses of cropping include laying Rotations, 
down grass-seeds' for three years. The old management was 
(and to a considerable extent still is) to mow the grass once for 
hay, to break it up by burning the surface, take on most parts of 
it two white-corn crops in succession ; and then lay down again, 
and on a portion of the broken-up lea sow turnips and potatoes, 
to be followed by barley or oats. More general now is the 
practice of skira-ploughing the sward in summer, giving it a late 
summer fallow, heavily manuring with lime or with dung, ashes, 
and the sea-sand, which on parts of the Cornish coast is richly 
calcareous, and ploughing again and sowing wheat in October ; 
turnips or other green-crops follow the wheat, and are succeeded 
by barley or oats, sown down with seeds for the next two or 
three years of pasture. 

Potato culture forms a very considerable part of the business Potato culture. 
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of farmers in some districts, particular ly near Penzance, the 
Lizard, and on the banks of the Rivers Looe and 1 amar. Great 
quantities of early potatoes grown upon the dry triable soils in 
the sheltered Penzance district, ■with its mild moist climate, are 
forwarded to the London and other markets in the spring. The 
early kidneys are full grown by the middle of May, while tubers 
are extracted by hand from the growing crops as early as the 
second week in April in some seasons. 

Reclamation of the wastes, strewed over with granite blocks, 
some of immense size, with heath and furze shooting up in the 
interstices, and sometimes at an elevation of many hundreds ot 
feet above the sea-level, is a costly and difficult enterprise, often 
involving an outlay of 10/. or 12/. per acre for inclosing, 
breaking-up, and procuring the first crop. Manuring with bones 
or guano for turnips, followed by oats and then grass-seeds for 
pasture, is the general practice in making such improvements. 
Considerable breadths of rocky wastes have been reclaimed by 
miners and other cottagers allowed to hold plots of a few acres 
on leases of three lives. 

of Somersetshire physically consists of a central basin between 

»*^.*nicrsets]iir<?. hilly districts, one on the west, the other on the north- 
east The former hill district, lying west of the Quantock and 
Brendon Hills, comprises stony soils on the grauwacke and 
mica-schist formations, with deposits of peat It is well watered 
by bill streams in that moist climate, and breeding and rearing 
of stock characterise the husbandry. An old-fashioned and 
not altogether abandoned course of cropping is to break up 
lea which has been grass for several years, taking (1) a 
crop of oats “ to clean the land f (2) oats or wheat {limed} ; 
(3) turnips ; (4) oats or wheat ; and then laying down again to 
(5) grass. An improved rotation, described by Sir Thomas 
Dyke Acland, Bart, M.P,, in his full and admirable “ Report on 
the Farming of the County of Somerset,” in the ‘ Royal Agri- 
cultural Society’s Journal’ for 1850, is (1) turnips or rape; (2) 
oats or wheat ; (3) swedes ; (4) grass, for two or three years. 
On the clay-slate soil, retentive of moisture, and on a hiil-side 
not too exposed, the lea lasts three years ; but under other con- 
ditions, not more than two years. This system of laying down 
grass after roots has greatly extended during the last twenty 
years, and is held to be a mainstay of that part of Somerset- 
shire which is devoted to the breeding and rearing of stock. 

i^orth-eastem hill district presents a remarkable variety of 
formations ; and is largely under permanent pasture, 
wi^daky farming* 

centxal basin of the county, on the New Rediiwdst^ 

, ‘ oi the Tone,;embraciDgmany'qealities 
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of soil, from rich, red loams to heavy soil, and again to stony 
and sandy lands, the old system of (1) wheat; (2) barley; 

(3) grass for several years, with only small breadths of turnips on 
the drier soils, has been replaced by the four-course. On the 
heavy lands a good rotation is (1) swedes, turnips, mangolds, 
with a small breadth of potatoes ; (2) barley ; (3) clover and 
seeds, mown once, and then fed with sheep for two years ; (4) 
beans ; (5) white tares,' fed with sheep, followed by rape, also 
fed with sheep ; (6) wheat. One course on strong red land is 
(1) beans ; (2) wheat ; (3) vetches ; (4) barley ; (5) clover or 
seeds — the farmyard-manure being applied on the clover before 
beans. 

On the high lias formation south-east of the Bridgwater Level HeaTj-laad 
stone-brash and clay prevail. A common rotation on the stone- 
brash is, (1) vetches ; (2) wheat ; (3) barley or oats ; (4) clover ; 

(5) wheat ; (6) winter beans. But of late years, turnips and 
other roots have been more extensively cultivated. One rotation 
is (1) roots ; (2) barley ; (3) clover ; (4) winter beans ; (5) wheat, 
the winter beans being interpolated between the clover and the 
wheat, in order to destroy the slugs and give the clover roots time 
to rot. Another is, (1) turnips ; (2) spring wheat ; (3) sainfoin 
for four years; (4) wheat; (5) winter beans. Another is, 

(1) turnips ; (2) oats ; (3) clover or vetches ; (4) wheat ; 

(5) winter beans. And another, (1) mangolds ; (2) wheat ; 

(3) clover, fed-off ; (4) wheat ; (5) vetches, fed-off, followed by 
mustard, partly fed and partly ploughed in as green manure ; 

(6) wheat. On the heaviest lias clays, the old course of (1) bare 
fallow ; (2) wheat ; (3) beans, is still in favour ; though since Sir 
Thomas Acland wrote his Report there has been a very extensive 
introduction of vetches* and clover between wheat and barley 
crops; and small breadths of mangolds also are grown upon 
these clays. 

Gloucestershire is distinguished in physical conformation by Gloucester- 
the Cotswold Hills, which traverse the whole county from south- 
west to north-east, and by its vales, including the Yale of Eves- 
ham j the Vale of Gloucester, and the Vale of Berkeley ; sub- 
sidiary districts being a small portion of the valley of the 
Thames, the Bristol district with its coal-fields, and the Forest 
of Dean, while extensive alluvial flats border the Severn, the 
Wye, the Avon, the Isis, the Churn, and smaller streams. The 
Great Oolite, Fullers’ Earth, and Inferior Oolite rocks rise into the 
Cotswold Hills ; Lias clay and limestone, and New Red sand- 
stone, are the foundations of the vales ; Lias, Old Red sandstone. 

New Red marl, Mountain Limestone, and Pennant sandstone, 
underlie the coal districts ; and Old and New Red sandstone and 
Magnesian Limestone formations appear in the Forest. ■ 
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The Cotswold district of elevated plains with intersecting 
valleys, the summits rising to an altitude of 600 or 700 feet 
above the sea-level, has, for the most part, a soil overlying Great 
Oolite or Bath freestone rock, and known as stone-brash*” It 
is of a ruddy brown colour, and varies from deep loam to 
light thin, weak land. The soil on the inferior oolite is very 
similar, but possesses a greater proportion of sand and Lias 
clay. These calcareous soils are of a hollow, porous character, 
requiring consolidation in tillage management ; and a peculiarity 
is that, deep ploughing, so beneficial in many descriptions of 
soil, is here injurious, by enabling the rains to wash and waste 
the manure out of the thin stratum of light soil into the porous 
rubble which lies beneath. Another kind of land, of a lighter 
colour and containing but few stones, and sometimes of con- 
siderable depth, is not so fertile in quality as its appearance 
indicates. 

In this district of large farms, varying from 200 to 1000 acres 
and upwards, the six-course rotation of crops, formerly the most 
prevalent, has given way to a more general adoption of a four- 
field or five-field course, with sainfoin layer on the lightest parts 
of the farm for four or more years. Wheat stubbles and old 
sainfoin lea are scarified immediately after harvest, worked, 
and the rubbish burned ; farmyard-manure is carted into heaps, 
to be in readiness for application in the spring, though on the 
stronger lands it is put on in the autumn ; the land is ploughed 
4 to 6 or 7 inches in depth, according to the staple of the soil, 
and so remains until the spring. In March or April the culti- 
vator, drag, and harrow work out what remains of root-weeds, 
which are burned ; and mangolds and swedes are planted, 
sometimes on the ridge, sometimes on the flat, with farmyard- 
dung and artificial manures. Part of the stubble la^ is 
frequently left unploughed till the spring ; being then raftered,” 
‘^rist-baulk” ploughed, or half-ploughed (each thin furrow-slice 
being turned upon an unmoved strip), cultivated across, and the 
rubbish burned and the ashes ploughed in. It is common to rafter 
or half-plough sainfoin layers in January and February, follow- 
ing in about a month either with the breast-plough, worked by 
hand, which reverses what was done before, or by a scarifier 
drawn across the baulks, to cut the slices into sods for burning ; 
then a light ploughing turns in the ashes, and a second light 
ploughing is sometimes given as a preparation for turnip- 
sowing. 

Xh^ CkMaswold practice of paring and burning old sainfoin 
md other for turnips is not superseded by the use of 
: manures, though pursued to a less extent than it was 
years Burning dissipates a quantity of vegetable 
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matter which might enrich the soil ; but the advantage more 
than counterbalances this loss, and the following arguments of 
Mr. Bravender in his Report on the Farming of Gloucester ” (in 
the Royal Agricultural Society’s ‘Journal/ voL xi.) still hold 
good : — “ Very little of the soil is burnt ; but the roots of sainfoin, 
grass and weeds are converted into ashes ; and the surface couch- 
grass, which so much infests the district, is got rid of and not 
buried by the plough to spread and flourish all summer among 
a scanty crop of oats. That which is driven off is principally 
carbonic acid. But, admitting that we suffer some loss, how 
much do we gain by raising an excellent crop of turnips or 
swedes by the ashes and an admixture of artificial manure, 
without trespassing on the fold-yard! And how much do we 
gain by having acres of broad leaves stretched out, absorbing 
the carbonic acid from the atmosphere, which is appropriated 
by the bulb, and which, after passing through the stomachs of 
the sheep, becomes deposited on the land I After burning, we 
consume a crop of turnips on the land ; and white-straw crops 
should never immediately follow breast-ploughing and burning. 

I know hundreds of farmers who practise paring and burning, 
but not one who discontinued it unless compelled. I know 
some landowners have objected to it as injurious, but not of a 
single positive injury sustained or loss in letting a farm on 
which burning has been practised ” It must be remembered 
that the system is not recommended, excepting for the peculiar 
description of thin soil upon calcareous rubble and rock on 
which it is found to answer. 

The second crop in the rotation is generally barley, some- 
times oats, and occasionally spring wheat. Seeds, consisting of 
ryegrass and red and white clover or trefoil, are sown on the 
growing crop ; the seeds are mown for hay, the aftermath is 
grazed, and the layer is ploughed up for the fourth crop in the 
course, wheat ; the ploughing and sowing being early, namely in 
August and beginning of September on the lighter lands. Heavy 
rolling follows the plough, and cultivating and harrowing clean 
the seed-bed. On the lightest soils it is general to keep the 
seeds down for two years, thus making a five-field course, — the 
treading of the sheep giving the requisite solidity to the land, 
while their droppings enrich it for the wheat. The six-course 
rotation is still practised to some extent ; oats being taken after 
the wheat. 

On the strong lands in the Vales, where dairy-farming is the Crops in the 
distinguishing husbandry, bare fallow is not so common as it 
was a few years since ; vetches or trefoil being grown, fed off 
by sheep, and the land then bastard-fallowed ; and on the strong 
loams mangolds, swedes, and carrots have been largely in- 
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tiodaced. Thus, the rotations are, (1) summer fallow, (2) barley, 

(3) clover, (4) wheat; or (1) fallow with vetches or roots, (2) 
barley, (3) beans, (4) wheat. 

In the Bristol district the rotations most common are, on clay 
land, (1) vetches, (2) wheat, (3) beans ; or (1) turnips and 
potatoes, (2) wheat, (3) beans, (4) wheat, (5) clover, (6) wheat. 
On loams, (1) green crops or peas, (2) barley, (3) clover, 

(4) wheat ; and on the light sandy lands, the ordinary four- 
course rotation. 

In the vale of the Thames with its varied soils, one rotation 
on the clay is, (1) bare fallows, (2) vetches, (3) oats, (4) clover, 

(5) wheat, (6) vetches, (7) wheat ; and the gravelly soils produce 
roots, vetches, clover, barley, and wheat, — a good course being 
(1) swedes, (2) barley, (3) clover, (4) wheat, (5) rye and vetches, 
followed by swedes and turnips, (6) barley, (7) ryegrass, hop- 
clover, or rape, (8) wheat. 

Irrigated meadows are a valuable feature in the vales, the 
waters issuing from the calcareous rocks of the Cots wolds being 
especially excellent for the purpose. Indeed, the water-meadows 
at South Cerney are said to be the earliest found in England. 
Hc^refordshire. Herefordshire^ geologically on the old red sandstone, with 
portions of the Silurian and Mountain Limestone formations, 
embraces three principal divisions of soil ; the light marly loam 
of the Rylands district, gravelly loam in the neighbourhood of 
Hereford and in the valley of the Wye, and a more or less 
tenacious marly clay, which occupies a major part of the county 
— the whole being intersected by rich grass lands on alluvium 
fringing the rivers. The holdings are for the most part of 
medium size, 100 to 300-acre farms being most common. 

Upon the light Ryland soil, and also upon the driest .of the 
ihe five-com-se gravelly loams, the four-course system prevails ; but some 
lia«baadry. managers have introduced the five-course with advantage. 

The reasons for the change and the method of culture are thus 
described by Mr. Thomas Huckham : — “ I was induced to dis- 
continue the four-course rotation, partly owing to failures with 
the clover plant and an increasing tendency to disease in the 
turnip and swede crops, and partly because of the inferior 
quality of barley which followed the use of cake and corn with 
the sheep when folded to eat off the turnips ; the land having 
been thereby rendered too high in condition for that crop, 
produced a large bulk of straw which was early laid, and thus 
the yield of corn was small and of secondary quality. Under 
circumstances, I resolved to try the following five-oonrse 
rotation, nsumely, roots, wheat or other corn, barley, clov^, 
And although I was told at the commencement fey 
«peiiei]U3ed^M^ whose judgment 1 think highly ei; 
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that I ‘ should not be enabled to keep the land clean,’ my ex- 
perience is not in accordance with that opinion ; and as I keep 
as many sheep as I formerly did, and have actually more cattle, 

I see no reason for discontinuing the practice. 

My method of cultivation is to clear the wheat-stubbles in Details of the 
the autumn as far as practicable and to cart the stubbles to the 
fold-yard, as I never burn anything that can be in any way 
judiciously converted into manure. As soon as this operation 
is ended, I manure the fallow from the fold-yard, ploughing it 
in a fair furrow deep with a pair of horses. In the month of 
October or early in November I plant a portion of this land 
with Wheeler’s improved early cabbage, or some other good sort ; 
one-fourth is set apart for vetches, rye, or winter oats, which are 
drilled to secure a succession of crops in the spring ; the other 
portion of the fallow is cross-ploughed as early as possible in 
the winter with four horses, working two abreast, the surface 
soil being thereby inverted and about four inches of subsoil is 
brought up, the layer of manure being between the two ; this 
has the effect of keeping the subsoil light, and exposing it to 
the beneficial influence of atmospheric changes. After breaking 
down the fallow and thoroughly cleansing it, I give it, where 
requisite, another light ploughing at such times as I require to 
plant. About the middle of May an eighth part of the area is 
planted with mangold-wurzel ; in the middle of June one-half is 
planted with swedes (less liable to mildew than if sown earlier) ; 
and as soon as the ground under cabbage, rye and vetches 
is cleared it is well harrowed, cleansed, and once ploughed for 
common turnips. I drill all my roots upon the flat, using from 
cwt. to 3 cwt. of superphosphate of lime, or dissolved bones 
mixed with ashes ; not that I attach much importance to ashes as 
a fertiliser, but because they facilitate an equal distribution of 
the manure employed. The mangold-wurzeis, together with one- 
third of the earliest of the turnips and one-third of the swedes, 
are carted off for the cattle ; the remaining roots are cut and 
eaten in troughs by the sheep, which are regularly folded ; and 
the wethers and other fatting sheep have a liberal allowance of 
iins^d-cake and corn reduced to meal, mixed with cut hay. 

The store sheep follow in the folds used by the fatting sheep, 
and thus the whole of the land derives an equal benefit from the 
enriched food given to the fatting animals. As the land is 
cleared, it is ploughed lightly for wheat or other corn \ imme- 
diately after harvest it is scarified, cleansed, and sown with 
mustard for autumn, or rape for spring feed; and after it has 
again been cleared, it is lightly ploughed for Imrley, and seeded 
down for the next year’s clover, which is manured as early as 
possible in jbhe following year from the fold-yard. As I fatten 
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all the sheep and cattle I rear, a large quantity of good manure 
is made ; this I use twice in the rotation exclusively for green 
crops. Acting on the principle that a more equal distribution 
in smaller quantities is preferable to the application of an ex- 
cessive dressing once in four years only, I use lime, usually 
mixed with soil, once in the rotation ; 1 have also used it, mixed 
with salt, as a top-dressing for growing wheat. My pastures 
are manured from a compost heap made with road-scrapings, 
sidings, foldyard-manure, lime, and salt ; and so marked has 
been the effect of this application, that the whole nature of the 
herbage appears to have changed.” 

Upon all heavy soils the common rotation is, (1) fallow, 

(2) wheat, (3) beans or peas, (4) wheat, (5) roots, (6) barley or 
oats, (7) clover, (8) wheat ; vetches, however, being now largely 
substituted for the bare fallow, 

Oxfordshire^ with its basin of Oxford clay, of gravelly and 
sandy loam, its extensive stone-brash district on the great oolite, 
its small area of red soils on the inferior oolite in the north of 
the county, and its chalk or white land on the Chiltern Hills in 
the south, exhibits great variety and little regularity in its 
systems of cultivation. 

The four-course rotation prevails on the chalk and poor clay 
of the Chiltern district ; oats or barley, however, being taken 
after wheat on the better soils. On the heavy land the ancient 
course of (1) bare fallow), (2) wheat, (3) beans, has not entirely 
disappeared ; but common courses now are, (1) fallow, (2) oats, 

(3) clover, (4) wheat ; or (1) fallow, (2) wheat, (3) beans, (4) oats ; 
and to a great extent the fallow is sown with vetches or 
other green crop. Sainfoin occupies a considerable breadth of 
the stone-brash land, on which Cotswold husbandry prevails; 
and on the red soils it is customary to take barley after wheat. 

Providing an abundant succession of green food is still managed 
• in the way described by Mr. C. S. Read more than twenty years 
ago. Directly the wheat is cut the land between the rows of 
shocks is ploughed, and the sheaves are sometimes removed by 
hand to the ploughed ground, so that all the surface may be 
turned over and ready for sowing stubble-turnips the moment the 
wheat has been carted. Should the field have been manured for 
the wheat-crop, no further dressing is applied ; but, if not, guano 
or superphosphate is sown with the turnip-seed. These turnips 
require horse-hoeing, and are set out with narrow hoes, as there 
is no time for them to grow to any great size. The little crops 
produced are either fed off, to be followed by barley or oats, or 
they remain till late in spring for ewes and lambs, and are 
generally followed by swedes. To procure a constant and 
varying supply of green crops for the stock in summer, farmers 
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select a clean piece of wheat-stubble, on wbicb they sow Trifo^ Trifoiimn. 
Hum incarnatum for feeding off. This is best done in August, 
certainly not later than September ; the seed, about 20 lbs. 
per acre, being drilled in the stubble without ploughing, but 
twice harrowed. Some farmers simply sow the seed broad- 
cast, and drive the sheep over it to trample it in. If trifolium 
is sown late, it is very liable to be partially if not entirely 
devoured by slugs. When the crop is saved for seed, it may 
produce from 5 to 10 cwts. per acre, and is generally cleared 
oif in time for late turnips. Trefoil is sometimes sown in April Trefoil, 
on the wheat-crop, and is fed off the following spring, after the 
trifolium is done ; and on most soils turnips are taken after both, 
the land being ploughed, once, twice, or thrice, and manured 
according as time, the weather, and the foulness or poverty of 
the land may dictate. Rye is not very extensively cultivated ; ^7*- 
but it is sometimes sown after the stubble-turnips and trifolium 
have been put in, and affords a useful ten-days* feeding as the 
first green-meat in the spring. Next come vetches, sown inT«fcches. 
different plots and at certain intervals from September to 
December; and then again a few from February to April. 

The quantity of seed is or 3 bushels per acre. The first 
sowing is mixed with a little rye, the next with refuse-wheat 
or winter oats ; but beans are considered best of all, as the old 
sheep eat them, they hold the vetches up well, and both ripen 
together if saved for seed. The land for the vetches is gene- 
rally ploughed but once ; but for the later sowings in the 
autumn, and also in the spring, the ground, if foul, is skim- 
ploughed or scarified, harrowed, cleaned, and sometimes ma- 
nured before receiving the seed-furrow. 

The vetches are eaten by sheep, confined in hurdles from May 
to August. At first they consume the tares on the ground ; but 
when the food becomes long and old it is cut and placed in 
little wicker-cages, which are used for hay in the winter. Fat 
sheep and lambs, in addition to the green forage, have an allow- 
Mce of corn, pollard, malt-dust, or cake ; or, more commonly 
still, are supplied with beans. As soon as the vetches are off, the 
land receives from one to three ploughings for turnips, sometimes 
dressed with manure or artificials. But the droppings of the 
sheep are commonly sufficient to produce a good crop of roots. 

The early vetches are fed off in time for swedes, while turnips 
follow the later feedings. The late or spring-sown tares are 
generally grown on land in a state unfit for turnips, and to be 
afterwards prepared for a corn-crop. 

There is not a very large extent of country in which the 
land will bear with any certainty a green-crop and a root-crop 
in the same year. The land is often too retentive to be kind for 
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tiimips after vetches fed off. But on the gravels of the Oxford 
ciaj formation and on the sandy soils or gravelly loams of some 
parts of Oxfordshire, double-cropping is carried on in a perfect 
manner. 

Mr. C. S. Read mentions an instance of three good crops in 
a year — vetches fed off; then a crop of mustard which, when 
folded, was as high as the hurdles ; and then turnips consumed 
by sheep. The next year this was followed by oats. 

Shropshire affords examples of rotations of cropping on very 
various soils in a moist western climate ; the southern and 
western portions of the county being visited by heavy rainfall, 
from the influence of their lofty hill ranges and of the still 
higher mountains of Wales, while the eastern side enjoys a drier 
and warmer atmosphere. 

To the south-east lies the wheat-land district of strong loam 
and clay of inferior character, with some tracts of more fettile 
soil. Here the most general course of cropping is, (1) fallow, 
(2) wheat, (3) clover, (4) spring corn, (5) fallow, (6) wheat, (7) peas 
or beans. A considerable proportion of the fallow is without 
a crop ; farmyard-manure being commonly applied to the fallow, 
and often a heavy dressing of lime, though this has been prac- 
tised less of late years than formerly. Roots are taken upon a 
portion, and vetches or rape upon another portion of the fallow 
break. In that wet climate and on that soil, easily injured by 
trampling, it is customary, after the summer working of the land, 
to autumn-plough for wheat in narrow ridges of the same breadth 
as the barrows used upon them ; so that when the wheat has been 
sown broadcast, the horses in harrowing a seed-bed tread only in 
the water-furrows. 

In the fertile Corve Dale, and a limited district in the south 
of the county, the rotations vary jfrom (1) roots ; (2) oats, barley, 
or wheat ; (3) seeds for one or two years, alternated with beans 
in the next course ; (4) wheat, on the drier soils ; to (1) fallow, 
principally sown with vetches ; (2) wheat ; (3) seeds or beans ; 
(4) wheatj on the heavy lands. 

The largest proportion of the area of Shropshire, however, 
consists of hills and valleys of prevailing light soil, upon sand- 
stones, limestones, shales, and gravels, with some smaller tracts 
of stony 1mm upon a "marly clay subsoil, some rich red loams 
and belis of peat, and the deep alluvial beds of the Severn 
valley. Sheep farming is the rule, and the courses of cropping are 
the four-field or five-field system, namely, roots, 
com, seeds for one or two years, and wheat. On the best 
md warmest land, green crops, chiefly vetches, sometimes rye, 
the swede inop ; and this is followed by spring corn, the 
arop bmng pms or beans, and then wheat. 
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As an example of tbe way in which the four-course rotation is Clover alter- 
accommodated to the exigency of not repeating red clover at too mating with 
frequent intervals, may be cited the practice of Mr. G. T, 

Forester, of High Ercall, near Wellington. 

The shift,” or proportion of land under seeds, is divided 
into three equal parts, and different mixtures sown on each. 

Thus, on one-third is sown for mowing a mixture of 12 lbs, of 
red clover, 2 to 3 lbs. of white clover, and 1 peck of Pacey’s rye- 
grass, per acre ; on another third is sown, for depasturage, 6 lbs. of 
alsike clover and 2 bushels of Italian ryegrass per acre ; and on 
the remaining third, also for depasturage, 14 lbs. of white clover, 
trefoil, rib-grass, and parsley mixed, and 2 pecks of cock’s-foot, 
timothy, and ryegrass per acre. 

In Warwickshire^ with its fertile soils on the New Red Sand- Warwickshire, 
stone, varying from sand-loam to red marl, and. its smaller 
tracts of lias clay, presents us with examples of well-adapted 
rotations. As described by Mr. Herbert J. Little- (in the Royal 
Agricultural Society’s “ Journal ” for 1876), the following hus- 
bandry is pursued by Mr. Henry Stilgoe, of Lower Clapton, 
near Stratford-on-Avon, upon a heavy red marl, with stones, 
upon a subsoil of blue marl. 

The cropping is generally upon the six-course rotation com- Heavy land 
mon to this county, viz. : (1) swedes, mangolds, or (very rarely) farming, 
turnips; (2) barley, (3) seeds, (4) wheat, (5) beans or peas, 

(6) wheat or barley. 

This course, however, is occasionally varied, about 20 acres 
of seeds on the poorest land being allowed to remain two years 
down, and being mowed the first and grazed the second year. 

Besides the above crops, about 8 acres of land are always kept 
under Lucerne. 

Commencing with the fallow land, the usual practice is as Details of its 
follows; — The wheat stubbles having been carefully forked 
over, the land is manured as early as possible with 15 loads an 
acre of good farmyard-dung, and ploughed immediately. In 
the case of mangolds, they are drilled, if possible, the first week 
in April, at a distance of 22 inches apart, 8 lbs. of seed being 
put on per acre. They receive an extra dressing of 2 cwt. of 
nitrate of soda per acre directly after chopping out, and the 
horse-hoe is immediately afterwards passed through them- “ Half 
the crop is fed on the land, and half carted away for cattle in 
the yards. 

The land for swedes is treated in a similar manner to that for 
mangolds; but these roots get no top-dressing. They are 
drilled as early as the second week in April upon the flat, at a 
distance of 22 inches, with the dry drill and without artificial 
manure. The quality of the roots is excellent, but there is very 
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often some difficulty in feeding them off. Two-thirds of this 
crop is fed on the land, and the remainder carted off. It must 
be understood that under no circumstances are two ploughings 
given to the land for this or other crops. 

The barley crop follows the swedes and mangolds ; about 

to 3 bushels is the quantity usually sown. 

Seeds are sown upon the barley ; a proportion varying with 
the necessities of the farm, but averaging, nearly one-half the 
acreage of seeds is mown, the remainder grazed by sheep ; 
and about one-third allowed to remain down a second year, 
partly for the purpose of improving the poorer portions of the 
farm, and partly to enable the ewe flock to be kept entirely at 
home, as keeping is never taken off the farm. The grazed seeds 
have a good quantity of cake or corn consumed upon them by 
the sheep, and the second year’s seeds are broken up by the 
steam-plough in either July or August for wheat. Wheat is 
sown as early as circumstances will permit, generally at the 
middle or end of October, or the beginning of November. 
About 7 pecks (or occasionally 2 bushels per acre) is the quan- 
tity of seed used. The wheat is always harrowed and carefully 
band-hoed. 

Beans or peas follow the wheat, the land being again manured 
for these crops at the rate of 12 or 14 loads an acre. The beans 
are drilled at a distance of 14 inches apart, and at the rate of 
2J bushels an acre. They are hoed with hoes 11 inches wide. 
Peas are sown at the rate of 5 bushels, some early variety of the 
white kind being chosen. Wheat (or occasionally barley) follows 
the pulse crop^ and concludes the rotation. 

On a brown gravelly loam, Mr. Lane of Broom Court, near 
Alcester, interpolates extra crops after beans and peas in a six- 
course rotation, as follows: (1) fallow, nearly all mangolds; 
(2) barley, or occasionally spring wheat ; (3) clover or seeds ; 
(4) wheat ; (5) beans or peas, with extra crops ; (6) wheat or oats. 
A small portion of the fallow is appropriated to spring feed, 
consisting of one acre sown with 1 bushel of rye and 2 bushels 
of vetches; one acre sown with 1 bushel of winter oats and 
2 bushels of vetches ; and two are sown each with 3 bushels of 
vetches. The four acres are afterwards broken up and sown 
with green-globe turnips. 

Mr. Lane^s peculiar practice in extra cropping is thus de- 
scribed by Mr, Little : — “ On the portion of the pulse course 
allotted to beans (generally about 35 acres) the winter variety 
is invariably sown, the land having previously received a dress- 
ing of 12 one-horse loads per acre of farmyard-manure. The 
ane planted early in November after one ploughing, 
i iiusfeels an acre being drilled in double rows 9 inches apart; 
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and the distance between the double rows is 27 inches. Thirty- 
one inches was formerly the width adopted, but some difficulty 
was experienced in cutting* them properly with the machine 
at this width. This method leaves ample room for hand and 
horse-hoeing, which is vigorously prosecuted throughout the 
spring. In the third week in May, and just previous to the 
final horse-hoeing, a seed-harrow, cleverly prepared for the pur- 
pose, is run over the land, and drops in the centre of each wide 
row the very small quantity of half a pound per acre of white 
turnip seed. The result of this scanty seeding, evenly dis- 
tributed, is a plant so thinly scattered that no hoeing or chopping- 
out in any way is required. The horse-boe follows and com- 
pletes the operation, at one stroke giving a finishing-touch 
to the bean crop and at the same time covering the turnip seed.” 

The reaping-machine cuts the beans without injury to the 
turnip crop, the driving-wheel running upon the stubble. As 
soon as the bean-crop has been harvested the broadshare is run 
between the rows of turnips, in order to cut the stubble and 
destroy any weeds which may remain. 

On the pea portion of the break a different course is pursued. 

About four or five acres are generally drilled 14 inches apart, 
and at the rate of 3 bushels per acre, some early varieties being 
selected which may be suitable for pulling green for the market. 
Between every third row and at a distance of 42 inches apart 
every way, drumhead cabbages are planted about the beginning 
of May. The peas are sold to pick for the Birmingham market ; cabbage, 
and last year the satisfactory price of lOZ. 10s. per acre was 
realised, the haulm being left, and the purchaser paying all 
expense of labour in picking. It will be readily imderstood 
with what facility the subsequent cultivation of the cabbage 
crop is attended. The horse-hoe is enabled to work without 
hindrance between the rows in each direction, and very little 
hard labour is therefore required.” The cabbage crop is stocked 
with sheep in winter, with an allowance of half a pound of 
rape-cake and half a pint of maize, per head. On the portion 
of land not treated in this way peas are grown for a crop ; and 
immediately after they are harvested, rape, mustard, or turnips 
are quickly put in. All the extra crops, as described, are suc- 
ceeded by wheat. 

The result of these second crops in each year is a large 
addition to the produce of the farm. In 1876 the year’s crops 
on 196J acres of arable were thus apportioned ; wheat, barley, 
and oats, 96 J acres; beans and peas, 42f acres ; seeds, 27 acres ; 
mangolds, swedes, and vetches, 30:J^ acres ; and there were added 
by interpolation' 62 acres of roots and green food, as follows : — 
bean-turnips, 28 acres; oat-tumips, 10 acres; vetch-turnips, 

VOL. XIV. — S. S. 2 T 



The Eastern 
comities. 


Essex. 


Kotatiuns. 


Mr. Mechi’s 
wheat after 
wheat. 


Swmk, 


608 = S42 Practical Agri culture. 

4 acres ; clover-swedes, 5 acres ; pea-rape or cabbage, 9 acres, 
and bean-rape, 6 acres. The land is kept in a cleanlj con- 
dition by diligent forking out of couch and by turning under 
the surface, by the plough with skim-coulter, the seedlings of 
weeds introduced by the hay ; and the repetition of crops is kept 
up without an excessive bill for manual labour. 

In the drier climate of the Eastern counties the courses of 
husbandry prevalent upon different descriptions of soil have 
been considerably altered during the last quarter of a'^century. 

Essex is a county of predominating strong lands and loams, 
on the London and plastic clay formations, and on the chalk 
marl ; there are heavy clays in the northern and central districts ; 
gravelly and mixed soils, with some light loams, in the east ; and 
heavy clay again in the south. 

In the adhesive chalky-clay district the old’ rotation of bare 
fallow, wheat, and barley, has been replaced by the improved 
one of (1) fallow, (2) barley, (3) beans and clover, (4) wheat ; 
and on a considerable proportion of the fallow, mangolds and 
tares are universally grown. The difficulty of harvesting the 
mangold crop on such land is very great ; but deep steam tillage 
is effecting a change in the texture of the sticky soil, while the 
facility it provides for prompt cleaning tends to extend the 
practice of growing green and root-crops upon larger portions 
of the faiiow-break. On the loams and lighter lands the four- 
course rotation is superseded in great measure by the five-course, 
that is, introducing two white-straw crops in succession ; a six- 
course being preferred on the stronger soils. ^ Mr. Mechi, by his 
celebrated system of high farming, has so enriched his Tiptree 
Farm, that he is obliged to take barley ifter wheat, and the 
heavy-cropping red rivett wheat after white wheat. 

In the Romford district, and bordering npon Middlesex, the 
fanning partakes to a large extent of the nature of market- 
gardening, — ^potatoes, cabbages, and onions, being grown for 
the metropolis; early white peas, followed by late turnips or 
rape, have taken the place of swedes in the fallow year, and 
mangold and kohl rabi are much more largely cultivated of late 
years. 

Suffolk has five characteristic divisions of soil, namely, strong 
loams, sometimes on chalk marl, sometimes on drift clay, 
occupying the major portion of the county and known as the 
*‘Wo^lands;” the eastern sand and heath district known as 
^‘Sandlings/’ extending along nearly the whole coast line ; 
fee western soil or “ Fieldings,’V consisting of light soil on chalk 
wd gravel, wife some good lands ; a small tract of rich loam in 
e6utli 5 and a smaller portion of peaty or Fen land in the 
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As in Essex, the custom is to plough heavy lands in stetches Stetches. 
of ten or twelve furrows each, the harrows, rollers, drills, and 
horse-hoes being constructed to fit these arched strips, so that the 
horses walk in single file along the divisional or water-furrows. 

Variable as are the courses of cropping, the most general is, Rotations. 
(1) fallow, part bare, part mangolds or tares, with a small pro- 
portion of turnips, (2) barley, (3) half clover, half beans or peas, 

(4) wheat. On the lighter soils the four-course husbandry 
prevails ; (1) fallow, growing swedes, turnips, carrots and man- 
golds, with a part rye fed off, followed by late turnips, (2) barley, 

(3) seeds, clover, trefoil, and rye-grass, or sainfoin, (4) wheat. 

On the rich loams, extra cropping is the practice, stubble- 
tiirnips being largely grown on rye, white barley, or vetches, 
to be followed by white turnips in the same year i and colewort 
or kohl rabi is often sown on broken up clover layers. 

Norfolk^ one of England’s most celebrated counties, for the Norfolk* 
perfection of its light-land husbandry, for its high-quality bar- 
leys, for its sheep-farming and bullock-feeding, as well as for 
its four-course system and for the lead given to agricultural 
improvements by its memorable proprietor, the late Earl of 
Leicester, does not enjoy natural advantages either of soil or 
climate. Too arid for the growth of deep, luxuriant, early-and- 
late-season pasturage and for the production of turnips nutri- 
tious as those of the Lothians or parts of Scotland farther north, 
subject to biting north-east winds which sweep over its un wooded 
plains in spring, and to fervid skies which parch up its seeds 
and green forage in summer, Norfolk does not encourage by 
atmospheric influences either the grazier or the arable cultivator. 

Neither is the surface — for the most part gently undulating, pre- 
senting successions of large-field farms, especially in the west, 
and smaller, but still neatly-hedged inclosures of smaller farms, 
with more sheltering woodland in the east — ^that of a country of 
kindly soil, rich in native fertility. A main portion of West 
Norfolk possesses only a weak soil of thin, sandy, and flinty 
loams, resting upon the upper chalk ; in the south-west is a 
€ra9t of poor, light sand, reclaimed from rabbit-warren and sheep- 
walk ; in parts of central Norfolk and in the south-east lie 
tracts of strong loam and mixed soils; to the north-east extend 
the fine productive sand loams, including the Blofield Hundred, 
spoken of as “ the garden ” of the county ; and there are tracts 
of artificially-drained peat fens and of flat alluvial marshes in 
the extreme west , and bordering the Wash, and also upon the 
coast and bordering the rivers in the south-east. 

On the good lands the four-course rotation is largely replaced Rotations, 
by the five-course, oats or barley following the wheat after seeds ; 
and on the fallow-break mangolds to a great extent take tbe 
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place of turnips. The quantities of oilcake and corn consumed 
in cattle and sheep-feeding are very great. The strong lands, 
generally in medium or small-sized holdings, are mainly under 
four-course husbandry. 

On light land in the north-east, a five-course shift, taking 
two-years’ seeds, was formerly universal. Of these Mr. C. S, 
Head, M.P., says, In the second year the seeds were broken up 
in July, and made a ‘ bastard summer till,’ or fallow for wheat. 
One could imagine no worse preparation for wheat on such 
lands. The ground could not be consolidated, and every facility 
was given for the swarms of winter annuals which infest such 
soils to spring up and smother the plant. The farm manure 
was wanted for turnips ; and a one-year ley, left to its own 
resources, grew but little wheat.” The improved system is to use 
artificial manures for the root-crop, and to apply the farmyard- 
dung on the one-year ley, ploughing it once for wheat. 

The agricultural regeneration of West Norfolk, the ameliora- 
tion of its weak soils by the process of claying and marling, the 
purchasing of crops by heavy outlay in feeding-stuffs and 
manures, the maintenance of productive power in the soil from 
year to year by the compensating four-course shift and the 
development of sheep-breeding and winter cattle-fattening on an 
intensive scale, form a unique history ; and it was only after Mr. 
Coke, created Earl of Leicester, had expended 400,OOOZ. in the 
erection of good farm-buildings on his estate, and after his 
tenantry had simultaneously laid out 500,000Z. in permanent 
improvements in manures and oilcake, that the spirited and 
liberal improver could boast of having converted West Norfolk 
from a rye-growing into a wheat-growing district. The four- 
course shift still prevails; but in place of the stereotyped 
(1) turnips, (2) barley, (3) seeds, (4) wheat — mangolds and a 
portion of kohl rabi occupy a considerable proportion of the 
root-shift; and wheat is taken after the mangolds, and also 
replaces a portion of the barley after turnips — seeing that wheat 
stands high management better than barley, and the seeds sown 
upon the wheat grow better, having a firmer seed-bed, and are 
left unsmothered by a laid crop. Instead of sowing red clover 
once in eight years, with white clover, trefoil, and ryegrass in the 
alternate seed year of the course, sainfoin is extensively grown in 
place of trefoil or white clover, thus resting the soil ' from any 
sort of clover for eight years. Giant sainfoin is drilled at the 
rate of 3 or 4 bushels per acre, and is ploughed up at Michaelmas 
for wheat But an innovation upon the almost sacred four- 
been introduced, and is spreading, namely, the 
of a i^ond white corn-crop, generally oats after the ley 
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wheat, but sometimes barley, which gives a finer yield than 
when taken in the usual order after turnips. 

The practice of autumn-tilling stubbles by the grubber, so as Autumn- 
to cleanse the fallow land before Christmas, prevails upon some 
soils ; but the light lands of thin weak staple upon a porous subsoil 
are not commonly so treated ; the hand-fork is used to clean 
out tufts of couch, and one winter ploughing, followed in spring 
by pulverising by the tines of the cultivator, prepares a fine 
seed-bed, from which the manure and condition have not been 
worked out by rains, and in which the moisture, so invaluable 
in that dry climate, is retained. 

Lincolnshire has obtained a proud distinction above all other Lincolnshire, 
counties for the rapidity and completeness of the improvements 
which transformed its barren heaths and flinty wolds into great 
districts of highly-farmed arable; for the excellence of farm- 
management, extending in almost unbroken succession for forty 
or fifty miles together ; for its vast reclamations of salt-marshes, 
by embankment, from the sea ; for the unrivalled richness of its 
fine alluvial grazing-lands ; and for its system of tenant-right, 
which grew up simultaneously with the early amelioration of 
its surface. This latter, however, the county ought to share 
with Nottinghamshire, which possesses a similar system of com- 
pensation for occupiers’ improvements. Lincolnshire is also 
celebrated, in common with Cambridgeshire and some neigh- 
bouring counties, for its various works of arterial and steam- 
power drainage, and the conversion of its region of peat and 
clay fens into some of the most productive corn-lands in the 
kingdom. It has, in common with Yorkshire, the peculiar 
practice of ‘^warping,” or covering poor low-lying peats and 
sands with a thick stratum of unctuous loam, deposited as a 
sediment from the muddy waters of the Trent and Ouse by 
artificially flooding the lands for the purpose ; and it has recently 
won a name, in favourable comparison with other counties, for 
the extensive adoption of good drainage and steam-cultivation 
upon its heavy clays. Lincolnshire is also remarkable for the 
distribution of its holdings ; large farms prevailing on the hills, 
while in other parts, more particularly in the south-eastern fen 
and marsh flat, and in a still more marked degree in the extreme 
north-west, known as the Isle of Axholme,” there are among 
medium-sized occupations very numerous small farms often little 
larger than allotments. 

Two principal watersheds divide the county, namely, the 
oolite hills, running through the entire length from north to 
south, known southward of Lincoln as the Heath,” and north- 
ward of the city as the Cliff and the loftier chalk range. 
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called the “ Wolds ” stretching at an angle with the oolite range 
from the Humher in the south-eastern direction, almost to the 
shore of the Wash. The Heath and Cliff uplands are chiefly 
upon the great oolite rock, and partly on the cornhrash, with 
inferior oolite skirting the western or steepest declivity. The 
soil varies from thin sandy loam to deep red loam, while there 
are tracts of rich red land and more extensive areas of clayey 
loam with fragments of stone, locally termed creech ” land. 
West of the hills lies the Trent valley, principally of strong 
lias clay, with some sands and gravels ; the New Red Sandstone 
appears at the north-western extremity of the county, with re- 
markably fertile sand-loam soils, and some barren sands ; while 
a peat district known as the Carrs,’’ and natural and artificial 
warp or alluvial lands border the Trent and other rivers. 
The central valley consists of Oxford Clay largely covered with 
drift deposits, sinking southward into the Fen level of peat 
and alluvium, and having on its eastern side, bordering the 
Wolds, siliceous, calcareous soils, red land, and soils upon white 
drift-marl. The Wolds, consisting of the upper and lower 
chalk, are covered for the most part with a sandy loam, con- 
taining flints and fragments of chalk; in some places a thin 
staple of light sand, in others a deep, fertile, flinty loam. On the 
eastern slope of the Wolds lie thick deposits of drift-clay and 
gravel, constituting a district of low undulations named the 

Middle Marsh,” between which and the coast is a broad belt of 
alluvial marsh land. 

The Heath and Cliff less than a hundred years ago was, for 
the most part, a region of waste and of rabbit-warrens, covered 
with heaths, fern, and gorse, the only fences being the furze-capped 
walls of sand which inclosed the warrens ; and in the pentre of 
the wild tract south of Lincoln a tali column named ^^^Punsfon 
Pillar,” erected in 1751, was nightly illuminated as a heacopi- Jp 
travellers. A large portion was reclaimed during the last twenty 
years of last century ; Mr. Chaplin’s large estate, however, being 
inclosed as late as the year 1823. It is now a district' of large 
farms, large flocks, fine farmsteads, and stately rickyards. Nearly 
the whole of the surface is under the plough, and very highly 
farmed, yielding an average of fully 30 bushels of wheat and 40 
bushels of barley per acre ; the fertility being maintained by the 
oilcake-feeding of large flocks of sheep upon turnips and seeds, 
by making great quantities of rich bullock-manure in yards and 
stalls, and by the application of artificial manures for tfie root- 
popjs, ^ The four-course rotation prevails, hut the five-cotir^se 
is in favour. The turnips are sown chiefly on the flat, 
or drflls where there is depth enough of; 
purpose ; the Lincolnshire red round, white stone, grey 



Practical Agriculture* 613 = B47 

stone, various hybrids and tankards being the sorts occupying a 
xnaj or portion of the root area, with a smaller proportion of swedes ; 
while, of late years, the growth of mangolds and of kohl-rabi has 
extended. The yard-manure is applied both to the root-crops 
and to the barley-stubble for the benefit of the growing seeds. 

Some farmers dress the seed layers in preparation for wheat. 

Liming and claying are of less value on the limestone than on 
the chalk soils ; but deep ploughing or subsoil ploughing have 
been practised, where the staple is not too light and porous, to 
deepen the soil by disintegrating the subjacent rock. 

The chalk Wolds, formerly in open field or rabbit-warren, The Wolds, 
were inclosed chiefly during the early part of the present cen- 
tury ; the gorse was grubbed, the rough thin sward burned, and, 
with the exception of a trifling amount of grass-land, nearly the 
whole tract is in large farms, with spacious fields bounded by 
neat whitethorn hedges. Chalking, the application of white or 
blue marl, boning, and manuring with sheep, made of the thin 
soil, often only a few inches in depth, a soil of proper texture 
and capacity for growing turnips and corn. The chalking and 
marling are still repeated at intervals of a few years ; but fer- 
tility is constantly maintained by the consumption of great 
quantities of cake and other feeding-stuffs in the fold and yard, 
and by heavy applications of artificial manures. Nominally, 
the four-course rotation of cropping prevails ; but as no farmer , . 
can impoverish land which must be enriched year by year or it; 
will yield no rent-paying and labour-paying crop, great latitude 
is commonly permitted to the tenant in departing from the pre- 
scribed system. Barley being too strong after turnips, a five- 
course is frequently taken, namely, (1) turnips, (2) oats, (3) wheat,. 

(4) seeds, (5) wheat 5 and sometimes the course is four and five- 
field alternately, the seeds being grazed for a second year. The 
main portion of the farmyard-manure is used for the root-crops,, 
part on the seeds ; though some farmers employ all their farmyard- 
dung on the seeds in preparation for wheat. Extra or catch- 
i^rops of green forage and late roots have been adopted to a 
„®mall extent, and seed-layers are sometimes broken up and sown 
with white mustard, which, being grazed by sheep, are thus 
firmed by the treading. Mangolds and kohl-rabi and swedes 
displace a proportion of the white-fleshed and hybrid turnips 
which formerly constituted the chief part of the root<^rap. 

On the strong loams and clays of the middle-marsh and the The middle- 
marsh between the Wolds and the coast, are many small occu- ^aarsh, 
pations, on which the rotations of cropping are very irregular. 

Bare fallowing is practised to a considerable extent; but, with 
steam-cultivation, roots, tares, cabbages, and other green crops, 
have been increased in area. In the central valley, on the limited 
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tract of red clay belonging to the green-sand formation, the 
courses are^ (1) turnips, (2) wheat, (3) barley, (4) turnips) 
(5) oats, (6) wheat, (7) clover, (8) oats or wheat ; and (1) turnips, 
(2) wheat, (3) barley, (4) turnips, (5) barley, (6) seeds, mown 
one year and manured, or grazed two years and manured, then 
broken up for (7) oats or wheat. On the sands, with very porous 
subsoil, some farmers apply two light dressings of farmyard- 
manure to the seeds in two successive years, choosing moist 
weather for the operation. White marl or chalky clay and lime 
are largely used upon these lands. On the strong clays hare 
fallow, followed by (2) wheat, (3) seeds, (4) beans, peas, or oats, 
and sometimes (5) wheat, is a common course ; but tares grazed, 
and swedes drawn oif the land, and a proportion of mangolds and 
cabbages, are grown. 

In the north-western district, on the alluvial or warp-soils, 
potatoes are largely cultivated. The richest qualities of land 
yield potatoes and wheat alternately for many years ; on the 
second-class lands crops of beans, barley, oats, clover, flax, 
turnip-seed, or onions, intervene between the wheat and pota- 
toes 5 and a lower quality of warp is managed on a four-course 
shift. Potatoes are often grown after seeds as well as after a 
fallow-crop, and commonly after beans or flax rather than after 
a white corn-crop. 

Two varieties of soil prevail upon the New Red Sandstone, 
namely, clay-loam and sand-loam. Here the holdings range 
under 50 acres, very few farms having an extent of 100 to 
300 acres ; while acre, half-acre, and rood-pieces are general on 
the open field-land. On the clay-loam the most usual hus- 
bandry is (1) fallow, (2) wheat or oats, (3) clover, seeds, or 
beans, (4) wheat or oats. The sand-loam or rich barley-soil is 
cultivated to a great extent in semi-garden style, the crops being 
potatoes, onions, carrots, flax, turnip-seed, turnips pulled off, 
clover mown, wheat, oats, peas, and beans ; the vegetables being 
grown for the supply of Sheffield, Doncaster, and other urban 
markets. \ 

The rotations of cropping upon the peat, clay, and loam soilsf ^^ 
of the Fen and marsh districts are referred to in the chapter on 
the * Cultivation of Marsh or Fen Land.’ 

Yorkskirey England’s largest province, embraces, as it were, 
three counties, named the East, West, and North Ridings, pre- 
senting great diversities in their agriculture. 

Mad Miding, stretching between York city and the sea, 
enjoys a drier and warmer climate than the other two divisions 
their lain-arresting moors and fells, though it suffers like 
Ite Riding from the keen winds which, in springs, blot^ 

Ocean* 
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The chalk Wolds, rising to altitudes of 500 up to 800 feet Soils, 
above the sea-level, sever the Riding in a curving direction 
from the Humber estuary on the south, through the centre and 
round to the north-east, terminating in the cliffs of Flam- 
borough Head. On the high Wolds, or elevated table-land, 
diluvial deposits form a generally deep and dark-coloured 
loamy soil, occasionally with an admixture of clay ; while the 
soil of the lower Wolds is like that of the same formation in 
Lincolnshire, a light, friable, calcareous loam, varying from 
three to ten inches in depth. To the west lies the Vale of 
York, a district of drift-gravels, sands, and clays, with narrow 
bands of good turnip and barley soil on the upper and lower 
oolite, and a broader belt of extremely tenacious lias clay 
skirting the western escarpments of the chalk hills. East- 
ward the chalk range slopes down into the Holderness district 
of boulder clay, with some sands and gravels, having alluvial 
deposits on the Humber and the low flats in the interior of the 
district. Gravel beds are found in some of the valleys of 
the Wold district ; and sand, gravel, and peat cover most part 
of the Kimmeridge clay which underlies the Vale of Pickering 
along the northern border of the Riding. . 

On the Wolds, a district of large farms and great flocks of The Wolds, 
sheep, the fundamental rotation of crops is the Norfolk four- 
course ; but this is departed from according to soil and circum- 
stances. On the deeper soils wheat, instead of barley, is sown 
after turnips, instead of after seeds ; but on the thin lands, oats 
or barley follow the root-crop; and the oat-crops are more 
frequent than barley in a series of rotations, as too close a 
repetition of barley is considered conducive to night-ripening in 
the whoat. Turnips drilled invariably on the flat, with a small 
propqvtiott of swedes and a lesser extent of mangolds sown in 
ridges, yield a heavy tonnage per acre by the aid of liberal 
d:^singfc of artificial manure; and the farmyard-manure is chiefly 
j to liod to the clover-leas — ^by some farmers in the autumn, a 
before ploughing for wheat, but by others on the 
^M^l^).,^ 5 eeds just after the grain-crop has been harvested. 
fl^Sing and liming are extensively practised ; bones are still 
much used, although concentrated manures have largely replaced 
them ; and it is the universal practice to consume great quantities 
of oilcake and other feeding-stuffs in rearing the fattening cattle 
in the yards and buildings. Two great dif&culties of the Wold 
farmers, as in many parts of England, are the disease called 
finger-and-toe ” in turnips, and the failure or ” sickness” of 
the clover-crop. A five-year, six-year, or seven-year course of 
cropping is resorted to by way of remedy ; by introducing peas 
and beans, or leaving the seeds down for two years ; and mangolds 
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are, on many farms, grown in considerable proportion in place 
of tnrnips in alternate rotations. 

In the Vale of York, on the tenacious clays, the old course of 

(1) fallow, (2) wheat, (3) beans, is modified by sometimes taking 
oats instead of beans ; and, to a considerable extent, a four- 
course system is adopted by sowing clover and ryegrass on the 
wheat. On the sands the four-course is adhered to. In the 
Holderness district of strong land, the course of (1) bare fallow, 

(2) wheat, (3) seeds, (4) wheat, (5) oats, (6) beans, has been 
exchanged to a great extent for (1) turnips and mangolds, (2) 
wheat, oats, or barley, (3) one-half seeds, one-half rape, (4) 
wheat, (5) beans, peas, or tares. On the strong warp or alluvial 
soils, beans, wheat and oats, with rape on the fallow, are the 
principal crops ; while on the lighter lands a four or five-course 
rotation is common. 

The North Riding has, on the west, mountain limestone fells, 
with rich grass-lands in the intersecting vales ; also extensive 
coal measures. Centrally dividing the Riding are the red sand- 
stone of the Vale of York and the lias clay of the Cleveland 
district ; lofty oolitic moorlands, rising to altitudes of 1200 feet* 
and 1500 feet, stretch eastward to the coast, and in a basin 
soutb-east of this range lie the varied soils of the Vale of 
Pickering and the Ryedale Valley, The four-course husbandry 
distinguishes the turnip and barley-lands of the New Red Sand- 
stone, a sand and gravel district ; ' and the dead fallow and 
two corn-crop system is common on the lias of ithe Vale of 
Cleveland. But the most advanced husbandry on the strong 
lands follows a six-course, thus : — (1) roots, (2) wheat, (3) oats, 
(4) seeds, (5) wheat, (6) beans ; or, less exhausting^ (X) roots, 
(2) wheat, (3) beans, (4) oats, (5) seeds, (6) wheat. The 
roots, the seeds, and the teans are manured with farmyaird‘-dung 
as well as artificials ; and the other crops with purchased manures 
— ^rape-cake being largely applied for wheat. 

In the West Riding the most prominent geological feature is 
the coal formation, with magnesian limestone and new red 
sandstone to the east, miilstone-grit to the west and north, and 
mountain limestone in the Craven district on the north-west — 
a district in which the scenery is diversified by moorlands and 
mountains. The eastern extremity of the Riding consists of a 
flat of rich warp- 

On the coal formation in the vicinity of the great manufac- 
turing cities, the proportion of grass exceeds that of the surable, 
and &ere exists no particular system of cropping. A common 
rotatiim potatoes, (2) wheat, (3) clover, (4) potatoes, 

or cabbages. White crops in su.^essioii,f? !i!|ith' a 
ovary third or fourth year, are not unusual. The 



Practical Agriculture. 


617 = 551 


green crops consist of potatoes, swedes, red clover, tares, carrots, 
cabbage, and cauliflower-broccoli. Successive wheat-crops are 
sometimes grown ; and there are instances of wheat taken suc- 
cessively for ten years together. The ready markets’ account for 
the prevalence of green or market-garden produce ; and the 
supply of town-made manure enables the small and even larger 
occupiers to crop their good soil with the most exhausting 
courses ; while liming, and the application of artificial manures 
assist in sustaining fertility. 

On the magnesian limestone soils the four-course turnip- 
husbandry is most common, some farmers ploughing up their 
wheat-stubble for tares, which are followed by turnips — swedes 
being grown the next year. In the deep soil of the vales in the Licorice, 
neighbourhood of Pontefract is cultivated licorice, grown for 
its officinal roots which are two to three feet in length. The 
plants are set in trenches, and subsequently earthed up like 
celery, to a height of 18 or 24 inches in the last year of their 
growth. It is the practice to plant cabbages in the intervals. 

On the alluvial or warp lands flax, carrots and cabbage, mustard, Special crops 
and, until lately, considerable breadths of teazles for use in ©a the warp, 
the cloth manufacture, and also woad, are grow-n in addition 
to the usual farm crops j and the neighbourhood of Goole and 
Selby is noted as a great potato-growing district. 

On the red loams and sand-loams of the New Red Sandstone 
formation the ordinary four-course system is practised on the 
lighter soils, and a longer rotation on the stronger lands. Bare 
fallow, wheat, beans, and oats prevail upon the poor and wet 
soils of the millstone-grit ; and as well here as in the cultivated 
valleys of the Craven district, with its mountain grazings on the 
carboniferous limestone, the moist atmosphere tells against the 
ripening of wheat, and the springs which rise from the hills 
subject many of the lowlands to floods. Systematic under- 
drainage,^ however, has been executed throughout the North 
quite as fully in proportion to the needs of the country 

ill any other part of the kingdom. 

affords examples^ of peculiarities of management Cheshire, 
dependent upon the existence of neighbouring markets for 
vegetablOi produce. In the vicinity of Warrington, Altrincham, Potato culture. 
Wallasey,, and T^estward of Birkenhead, double crops of potatoes 
are grown upon small plots — oak-leaf kidneys, sprouted for two 
or three jinches, being dibbled in upon well-dunged land in 
January, and covered thinly with soil. The ground is then 
covered with straw a foot-and-a-half in depth, which is taken off 
on fine days and replaced at night. This warm treatment brings 
early potatoes in the middle of ApriL On a larger scale, a first 
crpp of potatoes is taken up in June, and a second crop planted. 
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Soinetimes cabbages are set in November after the second 
crop, the land being manured for them ; and after the cabbages 
are removed trenching follows, with another crop of potatoes. 
Manchester and Liverpool take the produce, and return manure 
for forcing more. Cheshire is celebrated for its dairj-farming 
and its boning of pastures, which are referred to in other por- 
tions of this Memoir. 

InLauca^Mre are found some of the most striking instances of 
the productiveness of husbandry, where large consuming centres 
of population are within easy reach — or rather, where the 
occupiers enjoy freedom of cropping, with liberty to sell off 
straw and hay. in consideration of manure being purchased in 
return ; for railways, intersecting all parts of England, do now 
practically place more distant farms in the same favourable 
position as those su1)urban holdings, while they have somewhat 
easier rents. I cannot do better than refer to some of the 
particulars given in Mr. Samuel D. ShirrifF’s Report on Prize 
Farms near Liverpool (in the Royal Agricultural Society’s 
‘ Journal,’ Part L, of the present year). Mr. ShirrifF well observes 
that “there is no more expensive system of making manure 
than by compelling a farmer to utilise all his straw at home. 
The expense of making the straw fit for application to the land 
is enormous. In outlying districts, far away from railways, a 
primitive system of agriculture may profitably exist, but only 
under a correspondingly low rent. The success of the farmers 
around Liverpool cannot be attributed to low rents. The land 
is rented at its full value.” Their principal revenue in that 
rainy and growing locality depends upon sales of hay and 
straw ; they apply enormous quantities' of purchased manure ; 
they spend over 3/. per acre in manual labour, a man’s wages 
(where board is not found) being about 21s. per week; the 
tenant himself is accustomed to work much harder than his 
labourers, and these work well for long days and fairly earn their 
money. On Mrs. Birch’s first-prize farm of 242 acres of black 
soil on sand and peaty loam, the rotation is, (1) roots, (2) wheat 
or barley, (3) barley or oats, (4) seeds, which lie two years 
and sometimes three. The usual practice is to take oats after 
the grass, and then beans ; but this has been reversed with great 
success. The mixture of seeds sown consists of 7 lbs. red 
clover, 4 lbs. alsike, 1 lb. rib-grass, 2 Ifas. white clover, or 
15 lbs. in all, per acre ; with half a bushel of perennial and 
half a bushel of Italian ryegrass. Mr. Shirriff names as the 
mixture of the district, red, white, alsike and cowgrass clover, 
with a small j^rcentage of rib-grass, dogstail, Timothy, cocks- 
foot, and trefoil, at the rate of about 18 lbs. per acre ; with half 
a bushel of Italian and half a bushel of perennial ryegrass. He 
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recommends an autumn sowing of Trifolium incarnaium. On Bought stable 
Mrs. Birch’s 242 acres, the labour bill amounts to between 800Z. 
and lOOOZ. yearly. The quantity of stable manure used is 
estimated at 1000 tons annually, with the addition of 8 tons of 
nitrate of soda, and 1 ton of phospho-guano ; nearly all the 
nitrate being applied to the grass-land for hay. 

On Stand Farm, six miles from Liverpool, the soil clay on a 
subsoil of clay and rock, Mr. John Wright cuts 155 acres of 
hay, and grows 103 acres of oats, 22 acres of barley, "24 acres of 
potatoes, and 4 acres of turnips, 16 acres being pasture. He 
keeps 11 working horses, and grazes 400 half-bred wethers in 
autumn to eat up the foggage on the hay aftermath, clearing 
them off as they fatten, the whole generally being sold off by the 
beginning of December. This has a great effect upon the 
succeeding hay crop. “ He uses 4 waggons for the delivery of 
his produce. They go to Liverpool in the morning with either 
hay or straw (about 2 J tons per load) and return at night with 
a load of manure of between 50 and 60 cwts. He drives over Liverpool 
1200 tons of manure from Liverpool annually.” manure. 

This is placed on a large midden-stead (only requiring a roof 
to make it perfect) cut out of the solid rock, which retains ail 
the li<juid manure, the surplus of this being carted on the land 
for irrigation. He attaches so much value to his hay-crop that 
he manures his old grass for the grain-crop, and re-sows it with 
seeds. In addition to the 1200 tons of Liverpool manure, 

Mr. Wright also uses 13 tons of nitrate of soda, 3 tons of Peru- 
vian guano, and 10 tons of hide salt ; this, applied to certain 
soils, stiffening the wheat-straw and increasing the yield. He 
has built two sheds on 9-inch pitch-pine posts, with corrugated 
galvanised-iron roofs ; one shed 100 feet long by 30 feet wide, 
and 18 feet height to the eaves ; the other 40 feet, of the same 
dimensions as to breadth and height. The larger cost 185Z., 
the smaller, 91 Z. And Mr. Shirrifif says, The advantage and 
convenience of these are immense. What a deal of labour is 
saved in regard to temporary covering of unfinished ricks ! But 
if you consider the present price of straw (thatch), about 6Z. per 
ton (and this is no fictitious price, because straw is steadily and 
surely becoming more largely used for paper-making), how very 
soon these sheds will repay the outlay !” 

As an illustration of the wonderful results obtained by inten- 
sive culture on small farms, take the prize farm of 37 acres ^ 
arable and 8 acres pasture occupied by Mr. Hugh Ainscough at 
Banks, 5 miles from Southport. The soil is black, with a moss 
subsoil, A three-course shift is followed ; namely, (1) potatoes 
and other roots, the potatoes being three to one in proportion to 
mangolds and swedes, (2) wheat, (3) seeds, generally 10 lbs. of 
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red clover and 1 bushel of Italian ryegrass per acre. All the 
hay, often a magnificent crop of quite 4 tons per acre, is con- 
sumed at home, all being chopped up so as to avoid waste. 
Mr. Ainscough purchases every year 400 tons of stable and 
byre manures ; this, with the home-made dung, being applied 
in enormous doses for the green-crops. Of artificial manures 
he used last year tons of Liverpool patent manure, 16 cwts. 
of Vicker’s special manure, 16 cwts. of ground bones, J ton of 
nitrate of soda, and 14 cwts. of salt ; the artificials being applied 
principally on the grass in spring. Sixteen milch cows are 
kept, and have, in addition to their hay and roots and summer 
pasturage, grains (draff), and Indian meal. The calves are sold 
as they drop and the cows as they fatten, the selling price being 
generally IL above the in-purchase money. Mr. Ainscough sells 
close upon 600/. worth of sweet milk annually, and feeds about 
14 pigs. The labour is nearly ail supplied by the family, with 
the exception of one hired man. 

Mr. Shirriff notes the two facts, that, where the straw is sold 
off, the money realised is more than double its value if con- 
sumed at home, and that the quantity of rich horse and cow- 
manure brought on to the farms to replace the hay and straw 
removed is far greater than all the home-grown material could 
produce. Nearly all the occupiers are yearly tenants, mostly 
subject to two years* notice to quit ; and their success is owing 
principally to the freedom they enjoy in regard to rotation of 
cropping, and their liberty to send to market whatever descrip- 
tion of produce is most remunerative. 


CHAPTEE Tni. 

Maitctbes. 

While the enormous waste of manurial matter poured away in 
the unutilised volumes of our town-sewage reflects little credit 
on the science and engineering of the age, English agriculture 
has earned a name for its costly and constant enriching of the 
soil with imported and manufactured fertilisers. But statistics 
of the total quantities of guano, of nitrates, of phosphatic and 
otiher minerals imported, and an enumeration of the works and 
manufactories in the metropolis and in many parts of the 
kingdom which do an immense trade in concentrated manures, 
convey a very inadequate idea of the scale on which fer- 
SSsms ^ mnployed in high-class farm-management. The 
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expenditure of English farmers in restoring or stimulating the 
productiveness of their land and forcing the growth of their 
crops, will be best understood from a few examples ; and, in 
these, the consumption of oilcake, corn, and other foods by 
animals, is taken in conjunction with the outlay for purchased 
manures. 

At ,Kirtlington, near Oxford, on 927 acres arable and 145 Major Dash- 
acres meadow and pasture, of thin loam resting on the stone- 
brash or cornbrash (oolite), Major Dashwood applies for the 
root-crop, in addition to farmyard-manure, 2^ cwts. per acre of 
the best Peruvian guano and 2 cwts. of superphosphate of lime ; 
barley and oats grown after wheat he top-dresses with nitrate of 
soda; and wheat after seeds he top-dresses with 1|^ cwt. per 
acre of nitrate of soda. Corn and cake are given to sheep 
feeding-off swedes, and cattle are fattened on roots and cakes in 
foldyards and boxes. 

At Upper Winchendon, near Aylesbury, Buckinghamshire, on Mr. Tread- 
180 acres arable and 240 acres pasture, on a strong clay-loam, practice. 
Mr. John Treadwell buys annually 600Z. worth of linseed- and 
cotton-cakes, and 200i worth of corn, besides consuming 600Z. 
worth of beans and peas grown upon the farm. This heavy 
expenditure in feeding-stuffs, amounting to 1400Z., averages 
3Z. Qs. 8d. per acre over the whole occupation. 

At Ardley, near Bicester, Oxfordshire, on 820 acres arable Mrs. Milling- 
and 70 acres pasture, of thin brown loam on the cornbrash, practice, 
Mrs. Millington applies 4 cwts. of superphosphate per acre for 
swedes, and 3 cwts. for common turnips; and her cake-bill 
amounts to 1200Z. a year. 

At High Ercall, near Wellington, Shropshire, on 300 acres Mr. Forester's 
arable and 400 grass, of sandy loam and part clay, Mr. G. T. 

Forester uses 220Z. worth of artificial manures, and about 300Z. 
worth of cake and corn. 

At Alrewas-Hayes, near Lichfield, Staffordshire, on 408 acres Staffordshire 
arable and 145 acres grass, of gravelly loam, strong mixed soil, 
and peaty soil on stonebr^h, Mr. Winterton buys 274Z. worth 
of artificial manures and 9oUZ. worth of cake and corn. 

In the same neighbourhood, on 230 acres arable and 131 grass, 
of mixed soil and sandy loam, Mrs. Sankey annually applies to 
her crops 230Z. worth of purchased manures, and enriches the 
farmyard-manure and the grass-land with 790Z. worth of cake 
and corn. These average nearly 3Z. per acre. 

At Elford Park, near Tamworth, Staffordshire, on 335 acres Mr. May's 
arable and 88 acres pasture, of strong loam upon red clay, with practice. , 
a portion of light land, Mr. G. A. May uses 450Z- worth of cake 
and corn, and applies 150Z. worth of artificial manure. 

Near Penkridge, Staffordshire, Mr. C. R. Keeling expends Mr. Keeling's 

practice, ^ 
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nearly 800L a year in artificial foods and manures upon a farm 
of 360 acres. 

■ Near Oswestry, Shropshire, on 128 acres arable and 200 acres 
grass, Mr. John Clay applies 234Z. worth of hones, lime, and 
superphosphate, and consumes 234Z. worth of cake, corn, grains, 
malt-combs, and bran. 

At StocMey Park, near Burton-on-Trent, Staffordshire, on 
117 acres arable and 143 acres grass, Mr. Matthew Walker’s 
artificial-manure bill comes to 106Z., and his artificial-food bill 
to 637Z. a year, or an average of close upon 3Z. per acre. 

Mr. George Gibbons, upon only 43 acres arable and 155 acres 
pasture, near Bath, buys 600Z. worth of com, grains, linseed- and 
cotton-cake, irrespective of the corn consumed by horses ; and 
superphosphate costs him 22Z. This amounts to nearly 3Z. 3^. 
per acre. 

i Mr. Obed Hosegood, on a farm of 142 acres arable and 275 
pasture, near Ilminster, in Somersetshire, buys annually 168Z. 
worth of nitrate of soda, superphosphate, salt, soot, and lime ; and 
700Z. worth of com and cake. 

Mr. Charles Howard, at Biddenham, near Bedford, consumes 
j 1720Z. worth of cake and corn ; which averages over 2Z. per acre 
* on his occupation, in addition to his expenditure of about lOOZ. 
in artificial fertilisers. 

Near Woburn, Mr. Checkley consumes about 1400Z. worth of 
foods, and uses above 30Z. worth of manures, or about 2Z. 6^. per 
acre. 

i On one light-land farm of 1100 acres in Norfolk, the artificial- 
manure bill is lOOOZ., and over 300 tons of oilcake are consumed 
in a year. 

In Lincolnshire Heath and Wold farming, an outlay of 5Z. 
per acre in manures for the root-crop, or more than IZ. per acre 
averaged over the whole farm, is not at all uncommon ; while, on 
the good loams, half-a-ton weight of superphosphate, nitro-phos- 
phate, or special manure, is often applied for a crop either of 
potatoes or mangolds, and much more liberal doses in growing 
prize-crops. 

As examples of the scale on which foods and manures are 
purchased on farms in Cambridgeshire and Suffolk, take the 
following cases from Mr. Frederick Clifford’s exhaustive and 
valuable little book on ‘The Agricultural Lock-out of 1874.’ 
On 800 acres, manures cost 340Z. ; cake and corn, 660Z. On a 
farm of 300 acres arable and 70 pasture, cake costs 500Z. ; corn, 
550Z. ; and artificial manures, 220Z. ; or a total of 1270Z. a year. 

On 864 acres arable and 50 acres pasture, the total yearly 
j^yments for cake, com, and artificial fertilisers, amount to 
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The most largely used artificial manure is superphosphate of Superphos- j 
lime, owing to its cheapness, the manufacture from mineral 
phosphates having enabled makers to supply it at something like 
three-fifths the price formerly charged for the article prepared 
from bones ; while Farmers’ Associations in some parts of the 
country supply their members at half the old price for the 
manure made from bones and acid. But bone-dust is still used 
to a considerable extent ; and in Yorkshire and elsewhere many 
farmers buy bones and acid and prepare their turnip manure 
themselves. 

Peruvian and other guanos may be placed next in the favour Gnanos and 
of English farmers, — a sounder feature having been lately given titrate, 
to the trade by the introduction of the fair and reasonable system 
of valuing according to analysis an article which varies so 
extremely in quality in different cargoes. Nitrate of soda is 
also very largely used ; but complaints are universal as to the 
high rates at which both nitrate and guano are alone procurable. 
Biphosphated and dissolved guanos, Odams’s nitrophosphate, 
blood-manure, and a great number of special or compounded 
manures for every species of crop, are also sold by agents in 
every agricultural market-town, and largely applied in the farm 
management of every district with the exception of a few back- 
ward and benighted localities. 

It would be a long list if I were to enumerate all the artificial Quantities ap- 
fertilisers offered for sale on English corn-exchanges ; for, as 
noted by Mr. J. Dent Dent in his very instructive paper on the 
Census of 1871 (in the ^Journal of the Royal Agricultural 
Society,’ vol. x. ST.S.), there were 581 manure-manufacturers in 
England and Wales in the year 1861, and 1210 in the year 1871. 

The various guanos are applied at rates per acre from 2 up 
to 4: cwts. ; nitrate of soda, 1 to 2 cwts. ; superphosphate of lime, 

4 to 8 cwts. ; sulphate of ammonia, 1 to 2 cwts. ; nitro-phosphate 
or blood-manure, 3 to 6 cwts. ; common salt, 4 to 8 cwts. ; Kainit 
or potash salt, 3 to 5 cwts., but this generally in connection with 
other manures. Among the manures of limited application are Manures of 
woollen rags, horn-dust, gas-lime, gypsum, charcoal, soot, and 
the waste products from many manufactures. And it being im- 
possible to adduce any particular manure or mixture as com- 
monly preferred for roots, for corn, or for pasture, I have been 
content to give a few instances of actual practice in the chapter 
on Rotations of Cropping, and to state the amounts of money 
expended by good managers in the purchase of artificials. 

Thanks to the efforts of the Royal Agricultural Society and other 
agricultural bodies, the practice of buying subject to analysis 
is being greatly extended. 

VOL. XIV.— S.S. 2 u 
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In parts of some counties lying close to the sea^ sprats, 
mussels, and star-fish are put into misens with earthy and vege- 
table matters, and form an exceedingly rich and fertilising com- 
post. The cost of sprats is usually about lOd. a bushel ; 50 
or 60 bushels per acre being applied when used alone as a 
dressing for wheat. Star-fish, or five fingers,” are about a 
bushel, and are applied at the rate of about 120 bushels per acre. 
Mussels are generally bought by the waggon-load for ab<>ut 
205., and 150 bushels are put on per acre. 

Seaweed, on some coasts, is collected in considerable quan- 
tities, and either applied to the land in its wet or green state, 
or, which is the better method, made into a compost in the 
manure-heap. 

Composts made on the farm are of many kinds ; one of the 
commonest being night-soil with ashes or earth, sometimes in 
combination with poultry or pigeon manure, dried and prepared 
for the drill by admixture with the ashes of earth, root-weeds, 
ditch-parings, &c., burned in the cleansing fires of the fallow 
season. 

Bone-dust, between layers of farmyard-dung, is also a very 
valuable compost. But road-scrapings, pond-mud, and all the 
products from scouring outfalls and tidying up corners^ and col- 
lecting rubbish are made available in conjunction with liquid 
drainings of the straw-yard. 

Among applications of a durable character are bones on 
pastures, rape-cake, lime, chalk, marls of various kindsj shell- 
sand, and clay. From 1 to 2 tons of crushed bones per acre are 
applied to the clay pastures of dairy-farms in Cheshire, ^so in 
Staffordshire, and some other counties, at a cost of 7/. to 10/. 
per acre. The results in improvement of the herbage and greater 
richness of the milk are remarkable, and the effect is more 
immediate from boiled bones (from glue and size factories) than 
from fresh ones. Rape-cake or rape-dust, either wwked into 
the soil for roots, or applied in moist weather as a top-dressing 
on wheat, acts beneficially for several years, — besides being found 
to be, partially at any rate, an antidote to wire-worm. 

. In olden times great trust was placed in the manurial value of ^ 
those unctuous earths, the various kinds of marl, as testified by 
the old disused marl-pits in many counties. The practice is very 
limited in the present day ; being resorted to in some light-land 
districts for improving the texture and quality of the soil, and 
repeat^ at intervals of many years. Thus, red land and clay 
soils in Lincolnshire are dressed with 40 cart-loads per acre 
of white or blue marl, the effect lasting for a long series of years. 
And in Norfolk, the marling or claying of friable and light 
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lands, which was one fundamental process of improvement half a 
century back, is now rarely repeated; being principally reserved 
for the consolidation of peats and sands. 

Chalking is still a necessary improvement at long intervals on Chalking, 
many lands either lying upon or within easy carting distance of 
the chalk hills. Thus chalk is extensively used on the heavy 
soils in Kent, particularly upon the pastures. From 12 to 
18 tons per acre are commonly applied ; no repetition is needed 
for twenty years, and then only a light dressing. The chalk 
moulders down under the influence of frost and rain, and is soon 
worked into the soil. On the Lincolnshire Wolds the light 
flinty loams are durably improved by applications of 80 to 100 
cubic yards of chalk per acre. 

Claying the peaty soils of the Fen country is accomplished on Claying, 
the shallow peats by very deep trench-ploughing ; but on the 
deep black soils, by digging wide parallel trenches at intervals 
several feet in depth, and throwing out by spade some feet in 
thickness of the blue buttery material (an alluvial deposit), which 
is afterwards spread upon the whole surface of the field. 

Liming with heavy doses, once a fundamental feature of farm- Liming, 
management over a considerable proportion of England, and im- 
posed upon tenants by binding restrictions in covenants and 
leases, has given way before the introduction of artificial manures. 

It is chiefly on heavy clays and on newly broken-up land that 
dressings of 200 to 300 bushels per acre are now applied ; and such 
strong treatment is not repeated for perhaps twenty years. On the 
limited number of farms where it is still the custom to lime once 
in every rotation, the quantity is now more commonly 100 bushels, 
or about 4 tons per acre. On light soils, small doses may be 
repeated, to compensate for the gradual sinking of the lime into 
the subsoil. Where lime is employed merely to give to the land a 
constituent which is short in quantity, mild or old-slaked lime is 
employed. But, for the most part, the purpose is to promote the 
decomposition of vegetable matter and to sweeten the soil ; and 
hence it is the more general practice to apply the lime in a 
caustic state, that is, newly-slacked, sometimes, indeed, as hot 
as the carts can contain it without injury. When on the fallow 
for roots, and farmyard-manure is to be used for the same crop, 
the lime is ploughed in and well incorporated with the soil 
for some time before the manure is led on. 

Of late years, the practice has extended of applying moderate 
dressings of lime to old pastures, the increase and improvement 
in herbage being very marked. There are, however, certain 
descriptions of land — as for example, on some of the oolite 
formations — which receive no benefit from liming, but, on tbe 
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contrary, are said to be deteriorated by the process, no matter 
in what condition the lime is applied. 

Corn- and hay-farming without farmyard-manure, by aid of 
deep and thorough steam- cultivation and plentiful applications 
of artificial fertilisers to compensate for straw sold off, is prac- 
tised with success by enterprising farmers, such as Mr. John 
Front, of Blount’s Farm, Sawbridgeworth, Hertfordshire. But 
very few farms exist on which the ordinary system of converting 
straw into manure and carting this on to the land is supple- 
mented or altogether supplanted by the system of liquid manuring 
and irrigation. 

At Tiptree Hall, near Kelvedon, Essex, Mr. J. J. Mechi has 
made celebrated his method of cutting straw for food instead of 
using it for bedding ; of keeping cattle, sheep, and pigs, upon 
sparred floors, catching the solid and liquid droppings, and con- 
ducting them into a cistern or tank, and by steam-power pumping 
the liquid-manure through pipes laid underground to hydrants, 
whence, by means of hose, it is distributed over the surface of 
the fields. 

Selling the solid-manure from cow-byres, pumping the liquid- 
manure to a head on the highest part of the farm, thence 
conveying it by underground-pipes to the fields, and distri- 
buting it by half-inch iron-pipes in movable 6-feet lengths, 
has been adopted only in some other scarce instances. Many 
good managers, however, economise the liquid-drainings from 
their farmyards by tanks, and either cart the liquid upon the 
land or absorb it in compost-heaps. In some situations, where 
it can flow in channels by natural gravitation, the liquid is used 
for irrigating ryegrass, other green forage, or permanent grass. 

With regard to farmyard-dung, which, in spite of the vast 
extension of the trade in “ bag ” manures, and in spite of the 
increasing sale of straw and other manurial produce, remains 
yet the English farmers’ “sheet-anchor,” it cannot be denied 
that much imperfect and wasteful management prevails in many 
parts of the kingdom. But there is often this excuse for the 
occupiers : — the exposure of farmyard-manure to ail the drenching 
rains of winter (with these made cumulative by discharging into 
the open courts the water from the unspouted roofs of barns, 
byres, stables, granaries, and cart-sheds), and the draining away of 
the soluble constituents with which the dung has been enriched 
at a heavy outlay for roots and fodder arid feeding-staffs, are 
unavoidable until the proprietors erect farm-premises planned 
with a view to the economical manufacture and preservation of 
luanure. Nevertheless, all the best-farmed districts abound with 
OTUKples of well-constructed buildings ; while there are numbers 
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of large estates — such as those of the Duke of Bedford, the Earl 
of Leicester, and many other proprietors — on which no occupa- 
tion has been left without a farmstead rebuilt, or remodelled 
and improved. 

The prevailing type of homestead provides for the manu- Open and 
facture of manure in rectangular yards or courts, separated by yards, 
fences or by low buildings, sheltered from winds by high 
buildings on the north, open towards the south, and with a small 
proportion of the area covered by shelter-roofs resting partly on 
the yard-walls and partly upon pillars. The bottoms of the yards 
are dished ; the liquid draining into a tank, whence it can be 
pumped out and either distributed over the straw when too dry, 
or used for forming moist compost, or, in fewer instances, for 
water-cart irrigation. Owing, however, to the increasing com- 
mercial value of straw, as well as the better appreciation of its 
feeding and manurial value, and the higher quality of dung 
made under cover, the modern tendency is in favour of yards 
completely roofed-in. The exceptions are in the great straw- 
producing districts of the dry-climate eastern counties, where 
saving of straw for bedding is not a very important object, also 
on some strong lands, where bulky straw-manure is desired for 
opening the texture of the soil, and on farms where close and 
dry housing is not considered conducive to the hardihood and 
stamina of young cattle. 

The analyses of Dr. Voelcker, Professor Church, and other Greater value 
masters of agricultural chemistry, showing that, weight for ^ 
weight, a ton of manure made under cover is worth about one- 
half more than a ton made in an open yard, are confirmed by a 
large amount of experience. This difference arises principally 
from the smaller proportion of straw and water to the same quan- 
tity of animal excrement existing in the covered manure ; at Saving in 
least 50 per cent, less straw being required for litter as com- straw, 
pared with the open-yard manure ; but it is also to a considerable 
extent due to the preservation of the fertilising salts from waste. ^ 

There is also economy in the covered-manure system, from the 
dung cutting out in a richer mass ready for immediate applica- 
tion to the land, without the labour of turning over and mixing 
to promote fermentation or carting out to lie for a time in 
wasteful field-heaps. 

Thoroughly rotted manure being desired for certain crops, as, Bang-heaps, 
for example, mangolds, the practice of forming large dung-heaps 
during the winter in convenient places about the farm is still 
very general ; and greater attention is paid to due consolidation 
for the retarding of fermentation and to covering down the heap 
with a thick layer of earth for arresting the escape of volatile 
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ammonia. It is far more common to relieve the yards of an 
excessive quantity of manure from time to time by carting out 
Dung-pits. portions to such field-heaps, than to store the dung in pits, 
excavated, brick-lined, and protected by a shed-roof for the 
purpose ; though these exist on some farm-lands, forming an 
admirable means of preserving the manure in the best condition. 
Pits under sheds, provided on diiSTerent parts of the farm con- 
venient for application to the land, have been introduced, but 
very scantily adopted. The major part of the farmyard-manure, 
however, is carried direct from the yards in which the manure 
from stalls and stables has been regularly added to that made by 
cattle, and also from sheep-yards, and is applied in its fresh 
condition to the land. Care is taken to plough in the manure 
promptly in warm and dry weather ; but, in cold and moist 
weather, exposure after spreading is not found detrimental; 
and the top-dressing of young seeds is done at that season 
when spring rains wash the short manure, to the benefit of the 
absorbent soil below. 


CHAPTEE IX. 

Motive Poweb. Implements and Machines. 

Steam Cultivation. 

Ox-teams. Ox-Teams . — Slow oxen urging the unwilling plough, or with 

tedious steps hauling the ponderous-toothed drag through the 
huge clods of a fallow, are to be seen only in a small number 
of the^ English counties ; though many a farmer is accustomed 
to ^ain a bull to work in carting field produce — a labour for 
which, owing to their great strength, these animals are well 
adapted. 

^ Ox-teams are employed to a small extent in Wiltshire, 

Devonshire, Cornwall, Sussex, and some other counties ; chiefly 
as an adjunct to horse-teams, and not to perform the whole 
draught labour of the farm. It is calculated that, in harrowing 
or rolling, a pair of horses will do 8 acres a day, when four oxen 
will scarcely do more than 6 acres a day ; and in ploughing, a 
pair of horses will turn over an acre a day, when four oxen will 
scarcely accomplish three-fourths. In carting on hilly farms, 
four go<^ oxen are considered equal to a pair of horses. The 
custom is to keep double the number required to work at any 
time, one-half being yoked out in the morning and the 
half in the afternoon. 



Practical Agriculture. 629 = 363 

The usual method of feeding working-oxen is to give them 
straw and roots in winter, and grass in summer, with an occa- 
sional allowance of com during the busy season. When oxen are 
bought-in as two-year-olds, employed in doing summer tillage 
only, used to tread down straw into manure in winter, and 
finally sold out as four-year-olds, the common calculation is 
that they improve in value, and that their labour, though tedious 
and generally limited to a part of the year, is not expensive as 
compared with that of horses ; the keep of a team-bullock costing 
probably about half that of a farm-horse. 

The exigencies of the meat supply, and the ability of modern 
feeding processes to mature cattle of refined breeds into two- 
year-old beef, are pressing to banish such animals altogether 
from draught labour even in the few localities where ox-teams 
have longest held sway in the mechanical economy of the farm ; 
the problem npw occupying attention being that of superseding 
the greatest possible proportion of costly animal power by yoking 
the steam-engine to one after another of the heavy and light 
draught-operations of agriculture. 

Farmrilorses. For every hundred acres cultivated in England Faim-liorses. 
and Wales about 4^ horses are enumerated as “ horses used in 
agriculture, unbroken horses, and mares used solely for breeding.” 

The 830,000 horses “ used solely for agriculture ” average about 
3 for every hundred acres cultivated ; and as 15,000,000 acres 
out of the total cultivated area of 27,000,000 acres are arable, 
the number of farm-horses averages about 5 J for every hundred 
acres arable. 

The number of horses kept on various kinds of soil and under 
different systems of husbandry, where high-class management 
prevails, appears in the following examples. 

On a light-land farm under the five-course shift, having Number kept 
two-fifths in corn, two-fifths in seeds, and one-fifth in roots, a 
pair of horses is required for every seventy or ninety acres, 
according to the level or steep contour of the fields and whether 
two or more ploughings are given for the root-crops. 

On a clay-loam farm in Buckinghamshire under a six-course 
rotation, with roots and catch crops, the proportion of horses 
kept is three to every sixty acres arable, three horses being used 
in a plough. 

On a Shropshire farm of sand-loam, with part stronger soil, 
under the four-course system, there is a pair of horses for every 
sixty-six acres. On selected medium-soil and light-land farms 
comprising 6000 acres arable in various counties from Berkshire 
to Yorkshire, the teams average one horse to every twenty-seven 
acres. On selected heavy-land farms, embracing ISjOCW acres 
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arable in many counties from Wiltshire to Northumberland, the 
average is one working-horse to every twenty-three acres. 

There is no distinctive English system of managing farm- 
horses. They are stabled in various ways,^ — either kept singly 
in stalls, or in pairs in stalls, or placed together in a long stable ; 
sometimes separated from each other by a swinging bar, a 
partitioned-off box being reserved for a kicking or restive horse. 
On some farms the horses are kept in loose boxes ; in other 
cases the old plan is still retained, namely, of feeding in the 
stable and turning the horses into an open straw-yard, partly 
under a shelter-roof, for the night ; while in many newly built 
premises the horses lie in covered yards. 

On the great majority of large and medium-sized farms it is 
the custom to bre^ a sufficient number of cart-colts to keep 
up the working stud ; many managers dispose of the most 
saleable of their horses after about a couple of years labour in 
the field. Larger numbers of colts are bred for sale on hold- 
ings which comprise a good proportion of old pasture of 
ordinary quality, tolerably free from stones, with well-fenced 
moderate-sized enclosures, in a not very steep country, but with 
a moist climate, and where no excessive demands upon the 
teams in summer are made by the necessities of clay-land 
culture# The system of travelling-stallions is almost universal ; 
but in spite of the vast improvement accomplished of late years 
by competitive Shows of the Royal and the County Societies, and 
by the introduction of good sires by very many large landowners, 
many districts still complain of the difficulty of obtaining good 
sound horses for service on cart-mares. 

Foals are generally dropped in May, weaned in the autumn, 
and wintered for two successive years in sheltered paddocks 
furnished with shelter-hovels; though in some counties, par- 
ticularly in the rainy and cold north and west, this treatment 
is deemed too severe, and the young horses are wintered in 
yards. 

They are not always broken in to work as four-year olds ; as 
three-year-olds are commonly trained in some of the midland 
counties and elsewhere by putting them to part-day hauling in 
the single-file three- or four-horse teams, often on land which 
two stout horses could plough without difficulty. 

Very varied are the practices of different localities with regard 
to hours of labour, including single short bouts in winter, and 
two bouts per day in summer, with a bating time between ; the 
number of men, or men and boys to work and groom the pair- 
horse, three-horse, or four-horse teams ; and the summer and 
winter feeding# As a rule, the old wasteful system of giving the 
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horses hay in racks, as well as the Lincolnshire practice of feeding 
on oat-sheaves cut into chaff, has gone out of favour ; and the 
best managers cut up hay and straw, and give their horses ground 
corn, or crushed oats, sometimes bran or pollard, with a portion 
of pulped roots or green tares added to the dry food. In some 
districts the farm-horses are grazed on the pastures in summer ; 
but the practice of keeping them in stables or yards the whole 
year round prevails in most tillage districts, and is extending. 

The cost of horse-power, depending upon the assumed value Costofkorse- 
of the fodder and forage which, commonly, are not allowed to power* 
be sold off, is a matter of varying estimates. Some years ago 
Mr. John Chalmers Morton deduced averages from statistics of 
a considerable number of cases, — making the annual outlay per 
head 23Z. for food, and 5Z. 10s. for blacksmith’s, saddler’s, and 
farrier’s bills, and for depreciation (or replacing and maintain- 
ing the value of the horse unimpaired), or 28Z. 10s. per horse. 

Adding 3Z. 2s. for wear and replacement of implements, and 
14?. 8s. for part wages of the team-men necessary to drive and 
groom the horse, the total yearly cost came out 46?. A deduc- 
tion should be made from this sum for the value of the horse’s 
manure. But, on the other hand, the great rise in the price 
of horses, in the value of hay and straw, in the price of all 
articles concerned in the application of horse-power, and in 
the cost of manual labour, has certainly increased the estimate. 

In fact, authorities at the present time would not be inclined to 
value the day’s work of a horse, without the share of manual 
labour connected with it, at less than 3^., considering the 
number of days in a year on which horses are at rest. Hence, 
the ploughing of three roods of stiff land per day by a team of 
four horses, attended by a man and boy, may easily reach 21s, 
or more per acre ; and turning over a full acre of light land per 
day by a pair of horses and one man, may cost the farmer as 
much as 9^. per acre ; the average cost of ploughing in England 
lying between these amounts. 

Mules and Asses , — Recently there have been some successful Mules and 
attempts to introduce into farm-labour mules and asses, which 
are economical from their endurance and thriftiness of feeding ; 
and for this purpose high-standing active French and Spanish 
asses, and mules from Poitou, have been imported. 

Water Power,-^Oii some few estates in England water-wheels Water power, 
are employed for driving fixed threshing-machinery ; and there 
are many cases — ^some of them on holdings of moderate or small 
extent — in which a small wheel, sometimes urged by an artificial 
stream consisting of the collected waters of the farm under- 
drains, is made to drive the farmer’s mill, crusher, chaff- 
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machine, and other machinery of the feeding-house. Where a 
regular flow of water of sufficient volume can be depended on, 
no other motive-power is found to equal in economy an over- 
shot or a breast water-wheel. Indeed, for the comparatively 
light operations of the farmstead, a very small stream, or even 
the drainage of the land itself, is found amply sufficient, when 
stored during the periods of rest in a reservoir of small area 
dammed for the purpose. Turbines also are used in some 
situations, where an adequate head of water is available, for the 
farm grinding and cutting, these motors having been greatly 
improved in efficiency during late years by the application of 
scientific principles to their design and manufacture. 

Wind power. Wind Power. — Wind-engines, equally economical in operation 

and more cheaply erected, are adopted in some places where 
their fickle, intermittent, and irregular action does not altogether 
forbid their services in grinding and pumping. One element 
in their economy is that, being self-regulating, they will work 
night and day without attention. Windmills actuating scoop- 
wheels for district drainage at one time distinguished the Great 
I^evel of the Fens and some other lowland tracts ; and in a few 
localities they are still retained for baling out the water of 
ditches on very low-lying farms, and discWging it into em- 
banked main drains or rivers. 

Steam power. Steam Power . — No statistics have been collected on an ade- 
quate scale as to the average amount of steam-power for every 
hundred acres now engaged in tilling, threshing, hauling, and 
other operations of agriculture. Looking, however, to the fact 
that all except a fractional proportion of the corn -crops of 
England are threshed by steam ; that a majority of the large 
farms have steam-engines of their own ; that on great numbers 
of medium-sized as well as large occupations are also found 
engines of small power for chafF-cutting, steaming, &c. ; and 
that farms on which steam - cultivation is practised may be 
enumerated by hundreds in some, and by tens in almost all 
imonntof counties, — ^it is evident that the nominal horse-power of the 

^tQ power engines used in agriculture hears a very considerable proportion, 
agncultBre. — probably approach one-fourth — in relation to the total 
force of horse-teams. Where the threshing is not done by itine- 
rary steam-tbreshing machines, as it is on probably a majority 
of farms, the nominal power of the steam-engine is fully one- 
half, and sometimes considerably exceeds one-half, that of the 
farm-horses ; and where the steam-plough is adopted and horses 
have been displaced, the nominal steam-power frequently equals 
aJEid in many cases exceeds that of the whole force of horses 
, itt^oyed., 
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Fixed engines and fixed thresliing-macliines are less numerous Fixed and 
in England than in Scotland, where they are common ; indeed, 
in England, only a minor proportion of the occupations are 
provided with barns of sufficient magnitude for storing straw as 
well as holding the sheaf-corn for a day’s threshing. The more 
prevalent arrangement is to thresh out-of-doors by a portable 
engine and machine; while in some districts it is customary 
to save time and labour in harvest, and to minimise the risk of 
loss by fire, by stacking and threshing a portion of the wheat 
and barley in the fields or at an off” yard. Except in cases 
where horse-power or a semi-fixed steam-engine of low power 
is employed for the purpose, the portable engine, when not en- 
gaged in threshing, is placed so as to drive the food-preparing 
machinery in the farm-buildings. Steam-ploughing engines 
are also used in the same way. 

Among the most extensive as well as admirably designed and i^’oted home- 
completely furnished farmsteads of which English husbandry can 
boast are those of Mrs. J. Gerard Leigh, at Luton Hoo, in 
Bedfordshire (this being by far the . largest in the kingdom) ; 

Lord Bateman’s Uphampton Farm, at Shobdon, in Herefordshire ; 

Sir Henry Dash wood’s Northbrook Farm, at Kirtlington, in 
Oxfordshire ; Mr. J. C. Garth’s Haines Hill Farm, near Twy- 
ford, in Berkshire ; the Marquis of Bath’s Longleat Farm, in 
Wiltshire ; Netherhampton Farm, on the estate of the Earl of 
Pembroke and Montgomery ; Sir Edward C- Kerrison’s Brome 
Hall Farm, Eye, in Suffolk ; Mr. Goodman’s farm at Thomey, 
Cambridgeshire, on the Duke of Bedford’s estate ; Mr. J. Hegan’s 
farm at Dawpool, in Cheshire ; Mr. John Wells’s Sancton Hill 
Farm, near Booth Ferry, Yorkshire ; Walls Court Homestead, 
near Bristol; Colonel Dunn’s premises and machinery near 
Hungerford, in Berkshire ; Lord Portman’s, at West Lambrook, 
in Somersetshire ; those of the Earl Radnor, at Coleshill, in 
Berkshire ; of the late Sir John Shelley^^t Maresfield, in Sussex : 

Mr, Brassey’s farmstead near Malpas, in Cheshire ; that of the 
late Mr. E, Holland, at Dumbleton, near Evesham, in Worcester- 
shire ; Captain Gust’s Kenwick Park Farm, near Ellesmere, in 
Shropshire; Mr. Reginald Corbet’s, at Adderley Park, in 
Shropshire ; Mr. Richard Oakley’s premises at Laurance End, 
in Herefordshire ; Kenwick Farm on Earl Brownlow’s estate in 
Shropshire ; the Honourable Mark Rolle’ s Bagmore Farm, in 
Devonshire; Mr. Robert Overman’s farmstead at Egmere, in 
Norfolk, on the Earl of Leicester’s estate ; Mr. W. Byrch’s, at 
Wretham Hall, in Norfolk ; Sir W. Jones’s, at Cranmer Hall, 
in Norfolk. And numerous examples are to be found also on 
the estates of the Earl of Yarborough and Mr, Chaplin, M.P,, 
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in Lincolnshire ; the Duke of Cleveland, the Duke of Northum- 
herland, the Earl of Tankerville, Lord Vernon, Earl Cathcart, 
Colonel Kingscote, M,P., the Marquis of Exeter, Earl Spencer, 
Earl Powis, the Duke of Portland, and a great number of other 
landowners. 

The arrangement of apparatus adapted for threshing, dressing, 
grinding or crushing com ; for raising straw into stacks or 
chambers ; for the conversion of straw into fodder or litter ; for 
cutting and pulping roots, and mixing and steaming food ; for 
crushing oilcake, pumping water, sawing timber, churning, 
crushing apples for cider, and other mechanical operations in 
which steam-power has taken the place of horse and manual 
labour, may be exemplified by reference to two or three of these 
farm-steadings, 

Messrs. On Lord Bateman’s XJphampton Farm (as described in 

Tnxfoid’s JVJj., J. Bailey Denton’s ^ Farm Homesteads of England ’) the 
com is stacked upon low iron trucks, which can be moved on 

man’s farm, tramways having a slight inclination towards a covered shed 
adjoining the threshing-machine ; and the stack to be threshed 
is moved bodily under this shed, where the sheaves are pitched 
on to the machine, A 12-horse-power fixed engine drives two 
ranges of shafting at difierent heights ; the lower range being 
driven by a belt from the 8-feet diameter fly-wheel, and the upper 
shaft by a rigger of 3 feet diameter on the engine crank-shaft. 
The straw for the machine is elevated by a straw climber ” into 
the roof over the machine chamber, there to be cut into litter and 
afterwards carried forward for a distance of about 70 feet over 
the straw-barn by means of a ‘ litter-creeper ; ’ openings at in- 
tervals along the bottom of the trough allowing the cut litter to 
be deposited at any part of the length of the bam for being con- 
veniently thrown out to the stock. A straw-carrier above the 
litter-carrier bears the straw forward, to be similarly dropped 
through the floor when it is not required to be cut into litter. 
The grain, cavings, and chaff are separated by a series of 
riddles and a fan under the box straw-shakers and drum, the 
chaff is deposited on one side of the machine, the cavings on 
the other ; the grain is elevated, passed through a white-coater 
and barley-awner, and then through a dressing-machine and 
blower. It is delivered into a self-acting sacking apparatus, which 
weighs each sackful and rings a call-bell for an attendant to 
remove the full bag and place an empty one in its place ; or the 
finished corn is carried by a worm elevator to the granary. 

In the root-house on the ground floor, a root-washer, a turnip- 
cutter, a pulper, and a grindstone are driven like the threshing- 
machine, from the lower shaft. In the mixing-house is a 
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cooking-apparatus, with steaming-pans and a boiling-pan, this 
being heated sometimes by exhaust steam from the engine, and 
when this is not at work, by a separate fire connected with the 
engine chimney. An apple-mill and cider-press are fixed in the 
mixing-house, and on the chamber-fioor a pair of 3-feet peak- 
stones, a roller-mill, a cake-breaker, a chaff-cutter, and a sack- 
hoisting tackle are driven by the upper shafting. The machinery 
was erected by Messrs. Tuxford and Sons, of Boston, Lincolnshire. 

At Dawpool, in Cheshire, Mr. Joseph Hegan’s farm, an 8-horse- Messrs, 
power fixed engine drives by belts two lines of shafting, — the 
upper one actuating the threshing and dressing machinery, and machiawy!^ ^ 
the lower one imparting motion to the mills and smaller machines. 

The threshing-machine is one of the complete and perfectly 
acting machines of Messrs. Clayton and Shuttleworth of Lincoln, 
who constructed the whole of the machinery ; and it will thresh 
7 to 8 quarters per hour. The same line of shafting which 
drives the threshing and dressing machinery, also drives a chaff- 
cutter on the floor of the straw-barn ; the cut straw falls into 
a mixing-bin in the forage-barn beneath, which is conveniently 
situated for receiving the produce from the steaming-pans placed 
in the same compartment, and the pulped roots from one 
adjoining. In a large chamber next the boiler-house are fixed an 
oilcake breaker ; a roller-mill for crushing linseed, oats, or beans ; 
and a grinding-mill with French burr bed-stone and Derbyshire 
grey running-stone, 3 feet in diameter, — ^this mill grinding about 
4 bushels per hour of fine flour, or bruising or kibbling a very 
much larger quantity. In an adjoining compartment is a single- 
roller bone-mill, capable of crushing and riddling 10 to 15 tons 
of bone per day of ten hours. At the end of the boiler-house 
is the pulping-house and forage-bam, with machinery for 
pulping and steaming roots — the steam being supplied direct 
from the engine-boiler. A lift- and force-pump supplies the 
water required. 

The stackyard is covered ; it is 150 feet long by 78 feet wide. Covered 
and 20 feet deep from the floor-line to the underside of the tie- stackyard, 
beams of the principal trusses. It is divided by a paved roadway 
into two main compartments, which are again subdivided by 
the trusses into 30 bays, each 30 feet deep by 19 feet wide. It 
will hold on an average 120 acres of corn in the sheaf. 

Mr, J. C. Garth^s machinery at Haines Hill, Berkshire, Messrs, 
constructed by Messrs. Ransomes, Sims, and Head, of Ipswich, 
has an 8-horse fixed engine, driving one main shaft by a belt 
from the fly-wheel, while bevel-wheel gearing gives motion to a machinery 
second line of shaft on the same level and placed at right-angles 
to the first. A cooking-apparatus is arranged near the boiler. 
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The dressed grain from the threshing-anachine is delivered into 
scales and weighed readj for market ; the straw is delivered by 
the rotary shakers on to the floor above, and the chaff into a 
separate compartment under the straw-shakers. In an apart- 
ment adjoining the threshing-machine is a small roller metal mill, 
for bruising oats and linseed, united with a triangular-toothed 
bean-cutter ; also a pair of 3-feet French mill-stones, fitted with 
dressing apparatus, a pair of 4-feet Derby stones, a blower, and 
an elevator for raising the meal to the floor above. In the root 
chamber are an oilcake breaker and a double-action Gardner’s 
turnip-cutter ; while a chaff-cutter is fixed on the floor over this. 
The second line of shafting drives a saw-bench, fitted with 
boring augers, and also a double-acting pump. Adjoining 
the boiler-house is a kiln for drying grain ; the fire-door being 
arranged opposite that of the boiler, so that one engine-driver 
can attend to both. 

Simple A simple and convenient plan for food-preparing machinery 

is to erect a floor or staging at one end of a barn, placing the 

preparing chaff-cutter and corn- and cake-crushers on this floor, with the 

machinery. pulping and slxcing-machines on the ground-floor ; and all 
the machines may be driven simultaneously by setting down 
a portable engine outside the barn, or one or two together by a 
small semi-fixed engine, or, one at a time, by a pair of horses 
working a horse-gear out-of-doors with a spindle passing through 
the bam wall. All three methods are to be found extensively 
adopted ; horse-gears for chaff-cutting, pulping, and cake- 
breaking being the most common. 

Steam ploughs Steam Ploughs and (Miivators . — Of that type of steam-tilling 
®aachine foreshadowed by the genius of the late Mr. C. Wren 
Hoskyns, iniiis ‘Chronicles of a Clay Farm,’ and embodied in 
experimental apparatus by Mr. Romaine and other inventors, in 
which a digging cylinder is driven in connection with a slowly- 
travelling locomotive engine, no practical example remains at 
the present time ; though Mr. Darby, in the neighbourhood of 
Chelmsford, has just introduced an engine which, with its hori- 
zontal boiler, slowly advances in a broadside direction, and by 
spades or forks digs a stripe of many feet breadth as it proceeds. 
Neither is there anything but experimental use made of traction- 
engines for hauling ploughs or other implements similar to those 
drawn by horses. 

The Fisfeen The system of working tillage implements by wire rope in 

system. connection with a rapidly driven Manilla rope mounted upon 
high porters with friction-wheels, as introduced by Mr. Fisken, 
has D^n adopted by a considerable number of farmers, and 
dm by persons who execute ploughing and cultivating by con- 
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tract, in various counties. The plan is specially adapted for 
hilly land, enablinga portable steam-engine ofsmali or moderate 
power, stationed beside a pond or brook, to communicate 
motion to hauling-windlasses at a great distance or upon steep 
surfaces ; the area of deep or heavy work done per day is greater 
than might have been expected from the comparative lightness 
of the tackle, and, under good management, the wear of the 
hemp or Manilla rope is not found excessive. 

Direct hauling by steel-wire rope, as brought before the 
world about avquarter of a century back by Mr. John Fowler, 

Mr, David Greig, Mr. Williaon Smith of Woolston, and Messrs. 

Howard, is the system distinguishing the many hundreds of sets 
of apparatus which perform the great bulk of the steam hus- 
bandry of the kingdom. 

Three distinct modes of application are followed : namely, Wire-rope 
one in which the engine and windlass are stationary ; another systems, 
in which the engine is shifted along one headland opposite to 
an anchor with pulley traversing the other ; and a third in 
which two self-shifting engines, with winding drums, are em- 
ployed on the two headlands, hauling the implement to and fro 
between them. 

The first plan has several modifications. In some cases the 
old method is retained of laying out the rope round all four 
sides of the field by means of a pulley at each corner hung to 
a claw-anchor ; the anchors at the ends of the furrow or course 
traversed by the implement being removed and shifted forward 
along the headland at every bout by labourers employed for 
the purpose. To save this manual labour, the self-moving 
anchor is adopted, the frame carrying the rope-pulley being 
mounted upon four or more small travelling-wheels fitted with 
sharp discs which cut through the soil and present a sideway 
resistance to the strain of the plough-rope. In the anchor of 
Messrs. Barford and Perkins, of Peterborough, the plough-rope, Messrs, 
laid out along the headland, pulls the anchor forward at intervals 
when the strain is on ; the movement is arrested at the required machinery, 
point by rotary tines or claws clutching into the ground in the 
rear, and the distance passed over is self-regulated by means 
of a releasing and stopping lever-motion operated upon by a 
ball set in any given position upon the rope. In the anchor of 
Messrs. Howard, of Bedford, the rope -pulley gives motion to a 
small barrel which very slowly winds along a rope fixed on the 
headland, and also carries the disc-anchor forward until the action 
is stopped by self-acting mechanism set according to the breadth Messrs. John 
of the work which is being done. Messrs- John Fowler and Co., 
of Leeds, construct their self-moving disc-anchor so as to wind machinery. 
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itself forward along a fixed headland rope, but in a direction 
opposite to that of the headland plj of the ploughing-rope — the 
arrangement giving special security to the position of the anchor. 

Messrs. Fowler place their windlass, with its two self-coiling 
rope-drums, on vertical axes, enabling the ropes to be led off in 
any angular direction alongside the engine, and they drive by a 
spindle with universal joints. Messrs. Howard place their 
windlass — ^having drums on horizontal axes — at the rear of a 
portable engine, temporarily connecting the two in the simplest 
possible manner by a single belt, and the ropes are diverted in 
direction by guide-sheaves attached to the front of the engine. 
Messrs. Barford and Perkins place their windlass — also having 
drums on horizontal axes — in line with the engine, and drive it 
by an endless pitch-chain. In each case the result is that 
anchor-men are dispensed with, the engine-driver reverses the 
action of the windlass at the end of each journey of the imple- 
ment ; and thus only two men, namely, the engine-driver and 
the ploughman, are required to work the present roundabout ” 
apparatus, with the addition of a boy to shift rope-porters. 
The self-moving engine, with travelling anchor on the opposite 
headland is not so extensively used as the stationary-engine 
plan upon medium-sized and small farms ; and for large farms, 
the double-engine system is being very widely adopted. The 
double-engine method is almost the only one employed in 
executing tillage-work for hire ; many contractors owning their 
three, four, or up to more than a dozen sets of machinery. The 
power of the engines varies from the so-called “ six-horse ” up 
to fourteen-horse power, in reality being equal to the work of 
double or triple that number of horses. 

On steam-cultivated farms the number of horses displaced 
is frequently one-third to two-fifths, while those retained are 
reliev^ of their most laborious work. 

It may be remarked that early estimates of the probable cost 
of wear and tear and depreciation have been proved by long 
experience to be excessive ; and that, with such powerfully and 
admirably constructed machinery as that of Messrs. Fowler, 
Messrs. Howard, and other makers, the total cost of tillage by 
steam-power, when under fair management, is probably not more 
than one-half to two-thirds that by horses. 

The Britannia farms of Messrs. James and Frederick Howard, 
of Bedford, afford a fine example of improvement by steam- 
husbandry on the boulder clay. Clearing of forest timber and 
underwood, abolition of old boundaries, throwing field to field 
and planting new fences, the formation of direct hard-metal 
rqads in place of winding clay lanes or across newly opened 
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country, deep under-drainage, tlie laying down of new grass and 
the cleansing of old and foul tillage land, completely remodelled 
the estate. Ten miles’ length of straggling hedge-rows were 
stubbed ; their removal adding just ten acres to the area avail- 
able for cultivation. Sound hard roads enable the steam-engine 
to traverse all parts of the farms in any weather ; the fields are 
so laid out as to be most convenient alike for the single stationary 
engine or the double moving-engine systems of steam cultivation. 
The stationary engine can grapple with 10, 20, 30, and up to 55 
acres at one “ setting down and the drainage has been designed 
so that it replenishes a tank or open pond at every site occupied 
by the engine during the tillage of the whole estate ; these tanks 
retaining supplies at all seasons, and letting only the overflow 
pass away by the mains which ultimately conduct it to the River 
Ouse. At the principal farmstead, a reservoir, cheaply excavated 
in the clay, holds half a million gallons of water. A consider- 
able proportion of the estate now has a deep brown staple soil, 
10 to 14 inches in thickness, lying upon a homogeneous clay. 
Yet before steam-culture was practised there were but a few 
inches of the soil above the raw tenacious gaulty ” clay which 
has now, to so great a depth, been changed by deep stirring and 
aeration into a dark unctuous earth. It is to be remarked that 
the gradual levelling of the old high-backed “lands” over a 
4-feet deep drainage, has caused no diflGiculty in the downward 
filtration of the rain ; but the whole of the fields drain well 
in the wettest of seasons. 

The steam tackle is not employed merely as an auxiliary to 
the ordinary farm teams, to do little more than break up stubbles 
in autumn and perhaps cross-cultivate in spring; but steam- 
power executes all the heavy tillage, leaving only the lighter 
processes and the haulage of manure and of produce to be per- 
formed by horses. Thus, in preparing for a mangold crop, the 
wheat-stubble, instead of being “ smashed up ” after harvest and 
left for horse-implements to reduce and ridge in the spring, is at 
once ridged by a powerful double-breasted plough, the open 
trenches between the 27-inch wide ridges being simultaneously 
rooted up by a subsoil tine on the same implement. Frosts and 
other wintry influences moulder the exposed surface of these 
ridges into a fine tilth; and, in spring, farmyard-manure is 
applied, the ridges are torn down by the steam cultivator driven 
across, and the seed-bed is ready for artificial manure and the 
mangold seed to be put in by the drill. 

Messrs. Howard, like many occupiers of clay land who use 
their form of machinery, cultivate, plough, ridge-plough, subsoil, 
drag, harrow, and also drill by the power of their “ Farmer’s 
Engine.” 
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On Castle Hill Farm, near Cricklade, Wiltshire, Mr. Edmund 
Ruck manages a calcareous clay and strong loam on a five-course 
system ; vetches, rye, and other sheep-feed, being followed by 
wheat, this by clover, the lea broken up for beans (manured), 
and then wheat again. The results of nearly twenty years’ 
experience with Messrs. Fowler’s steam plough (apart from the 
economy as compared with horse and ox-teams) are that the 
staple soil has been deepened from 5 down to 8 inches ; the land 
drains better and dries more quickly after steam than after horse 
operations ; artificial manures act more efiPectuaiiy, owing to the 
finer tilth produced ; by autumn cultivation vetches and rye can 
be grown and fed off in spring, in time for a root crop to follow, 
enabling a much larger flock of sheep to be kept ; the seeds are 
very much better, and clover can be repeated at shorter intervals ; 
the harvest comes a week earlier, the samples of both wheat and 
barley are better and heavier, the yield of grain has been aug- 
mented at least eight bushels per acre ; and, by the use of arti- 
ficial manures with intercultural tillage or horse-hoeing between 
widely-drilled double rows of barley, Mr. Ruck has been able to- 
grow fine barley crops in succession. 

One of the most remarkable specimens of improvement of 
poor clay pasture-land is on Mr. Ruck’s Manor Farm at Bray- 
don in Wiltshire, lying-in a low tract of poor clay, having pas- 
tures of weak watery grasses — of ‘‘ hard-head, rest-harrow, and 
devil’s-scabious,” with tufts of rush and furze— and a water-table 
only a few inches below the surface. Mole-draining, by Fowler’s 
steam draining-implement, 3 feet deep at every two yards’* 
breadth, with cross-drains at intervals of four chains, and no 
pipes laid except at the outlets, was the fundamental operation ; 
and this, followed by lime-composting, liberal artificial manuring, 
and heavy folding with cake- and corn-fed sheep on the grass, 
altered the nature of the herbage, and doubled the rental value 
of the land in four years. 

On some very strong clay soils, deeply drained, a great change 
of texture has been produced by a novel operation termed 

knifing,” that is, cutting gashes some ’3 feet deep in parallel 
lines some yards apart, and thus opening and shaking the sub- 
soil and letting down water and air. The powerful implement 
employed is Messrs. Fowler & Co.’s knifer, fitted with an 
immensely strong blade or coulter, this being hauled at slow 
pace by wire-rope, pulley, and steam-engine stationed ahead. 

The first farm wholly under steam-culture was that of Mr. 
William Smith, of Woolston, near Bletchley, in Buckingham- 
sh^,^ containing 112 acres arable, partly of gravelly clay, but 
principally a stiff, cold, calcareous clay. Mr. Smith has lately 
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enlarged his occupation ; but on the original farm he has now 
pursued his own peculiar system, with implements of his own 
invention, for twenty-five years. The old bare fallow is 
abolished ; the land is as clean as a garden ; and remarhably fine 
crops of roots, wheat, barley, beans, and clover are grown. Yet 
very little artificial manure is applied, while the farmyard-dung 
applied for mangolds is of a weak description ; the productive- 
ness being maintained chiefly by mechanical treatment, which 
both unlocks and perpetually prepares the inexhaustible stores 
of mineral nutriment for plants existing in the soil, and at the 
same time continually introduces new stores of organic con- 
stituents from the atmosphere. 

Mr. Smith does notfind.it necessary on that land to invert Non-mrersion 
furrow-slices for the purpose of burying and so destroying the 
seedlings of weeds. On the contrary, he denounces the plough 
as a planter of root-weeds, and he uses it only for turning 
over and tightly-tucking the furrows of a clover-lea for wheat- 
sowing. For several years together his fields are deeply tilled 
by the tines of his steam cultivator, and by the ridge or double 
mould-board plough and subsoiler. A single process in autumn 
prepares a manured wheat-stubble for mangold-sowing in the 
following spring. The steam-trencher, that is, a ridge-plough Autumn- 
with tines which break up the ground in advance, throws the ' 

land into drills or ridges, covering up the manure with them ; 
and the intervals are then bottomed by a subsoiler. Nothing 
more is required; and in spring mangold-seed is drilled or 
dibbled on the powdery crests of the ridges. JBean-stubble is 
smashed up by the cultivator, and harrowed and drilled with 
wheat ; and a combined cultivator and drill cross-cultivates and 
drills beans, or breaks up and drills barley on the land after 
the root crop. There is an extraordinary economy in this 
steam tillage as compared with horse-work ; and the increase in 
produce is so great, that the wonder is why a larger number of 
farmers have not literally copied the Woolston management. 

The gain in root-crops and clover is very considerable ; the 
increase in yield of corn is valued at fully 8 bushels per acre ; 
and the value of the fee-simple of the land has been raised 
probably 201, per acre, from the depth and porosity given to the 
staple, and the proofs of acquired or developed fertility mani- 
fested in the regularity with which the land continues to give 
heavy and high-quality crops. 

Among the greatest labour-saving inventions lately intro- Labonr- 
duced, or so improved as to be widely adopted, are the double- 
furrow and three-furrow ploughs, dispensing with one out of four iatroduction. 

2x2 
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horses, and with one ploughman out of two in turning over the 
same extent of land. 

Mowing-machines now cut a major portion of the clover and 
meadow haj on all hut the area under small occupations ; and 
it may be estimated that fully three-fourths of the white corn 
in England is reaped by machines, pre-eminent among which 
are the reapers of Messrs. R. Hornsby and Sons, of Grantham, 
Messrs. Samuelson and Co., of Banbury, Messrs. Burgess and 
Key, of Brentwood, Messrs. Howard, of Bedford, and Mr. 
Walter A. Wood. 

Harvest work is now greatly facilitated by stacking-machines, 
and hay and sheaf-elevators working by horse-power; while 
sheaf-binders and loading-machines are all but sufficiently 
perfected to prove a boon to all farmers in that most laborious 
season. 
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DAIRY FARMING. 


CHAPTEE I. 

Dairy Cows and their Management. 

The milk-produce of Great Britain, which is the subject of this General 
Paper, amounts to about 1,000,000,000 gallons annually. We statistics, 
have about 2,250,000 cows and heifers in-milk or in-calf” 
in the month of June each year, and we may suppose that 
they yield rather more than 440 gallons apiece within twelve 
months. Of this quantity, considering the large number of 
cows which do little more than rear their calf — ^which runs with 
its dam throughout the summer — ^probably one-sixth is taken by 
the calf. From the remainder, putting the average daily consump- 
tion of man, woman, and child, at fully one-quarter of a pint 
apiece, we must deduct 1,000,000 gallons a day for direct con- 
sumption. These two deductions (167,000,000 and 365,000,000 
gallons respectively) leave 468, 000, OW of gallons, not one-half 
of the milk-produce of the country, for the manufacture of cheese 
and butter in the dairy. And probably two-thirds of this quan- 
tity yield cheesej one-third butter. Now, 312,000,000 gallons 
of milk will produce close on 2,800,000 cwt. of cheese,* and 
156,000,000 gallons of milk will produce 530,000 cwt. of 
butter.f To these numbers add 1,651,088 cwt. and 1,637,937 
cwt. respectively, the quantities of cheese and butter imported 
last year; and the consumption of the country will thus be found 
to amount to close on 4,500,000 cwt. of cheese, and 2,250,000 
cwt. of butter (English made and foreign $) annually. These 
quantities, then, represent the amount of the demand by which 
our dairy industry has been created and is maintained. 


* Rather less than 1 lb. of cheese per gallon of milk, 
t One lb. of bntter for every 21 pints of milk. « 

X There is in addition to this supply a large consumption of Irish butter, to 
wliich some reference will be made in the seijnel. 
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The live-stock Before describing our metbods connected with calf-rearing, 
of the country, milk-selling, and cheese- and butter-making — the four principal 
divisions of dairy practice — ^it may be well to direct attention to 
the several breeds of cattle from which our milk supply is 
derived. Within the 2,250,000 of “ cows and heifers in-milk or 
in-calf,’’ which our annual agricultural returns report in June 
each year as the tale of dairy-cattle in Great Britain, there are 
included more than a dozen distinct breeds. And there is 


nothing which more strikingly illustrates the moulding agri- 
cultural influence of varying circumstances — based partly on 
differences of latitude, but still more on those differences of soil 
and elevation which are due to our remarkably various geology — 
than the fact that, within the limits of our little island, and more 
or less confined to sepaxate localities within it, there are 
found such long-established and enormous differences as exist 
between the massive meat-carrying Shorthorns, Herefords, and 
Polled Angus breeds of cattle — the almost equally large but 
less massive Longhorns, Black W^elsh, Red Sussex, and Red or 
Black Glamorganshire cattle — ^the smaller North Devons and 
West Highlanders — the Norfolk and Galloway breeds of Polled 
cattle — and the still smaller Ayrshire breed. To these, indeed, 
may be added, as outlying examples, the two Channel Island 
bre^s, the diminutive piebald Shetlander (not unlike the 
Breton), the little red or black Kerry, and some others of still 
more local character — as the Gloucestershire, a dark-red, some- 
times brindled cow, with black points, and the Polled Somerset. 
The surprising permanence of these different types and styles 
of dairy-stock, crowded as they are within such narrow limits, 
is, no doubt, largely due to the isolation and seclusion in 
which our agriculturists have been content to dwell. And the 
counter-influence of freer and more constant intercourse, conse- 



quent on our extended and completed railros^d system, on the 
continually widening field whence the meat and milk for many 
of our dense centres of population are supplied, and on the fre- 
quency and popularity of our agricultural exhibitions, will, no 
doubt, more and more be felt. It is already seen in the gra- 
dually extending supremacy of the Shorthorn over all other sorts 
of cattle — the larger kinds especially; — which are, with some 
exceptions, losing their distinctive character over whole counties 


through repeated Shorthorn crosses. 

Ctf those which have been named, the Shorthorns and the 
Longhorns among the larger breeds, and the Norfolk, the Ayr- 
shire, and the two Channel Island breeds among the smaller 
•r-are distinctly and especially dairy cattle. The Herefords, 
other hand, the Sussex and the Devons, the Polled 
Urn Galloway, the black cattle of Wales and the rough 
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cattle of the Highlands, are especially meat-producing breeds. 
But, it is the great merit of the Shorthorn that it holds the 
very foremost place in both of these classes. The esiceptional 
aptitude of the Shorthorn cow to lay on flesh whenever, whether 
by accident or age, she has become no longer adapted for the 
dairy, is a very great addition in the eyes of the dairy farmer 
to her merit as a mere milk producer. And the unusual power 
of the Shorthorn bull to confer this character upon his offspring 
of other breeds is rapidly giving a Shorthorn character to the 
dairy cattle of those counties where Welsh, Glamorganshire, 
Longhorn, and other less important local breeds, now almost 
lost in their purity, once prevailed. It has thus come to pass 
that while the number of so-called pure-bred, or Herdbook 
Shorthorn cows in the country is still perhaps smaller than the 
number which would be pronounced pure of some other breeds, 
— the Ayrshire, for example — ^yet the great bulk of the cattle 
in our English dairy districts are year by year exhibiting a 
constantly increasing Shorthorn character. 

There were in ten of the western counties of Scotland, in 
June 1877, 185,000 cows or heifers in-calf or in-milk,” and 
perhaps 120,000 of these, taking into account also the number 
of Ayrshire herds in other parts of the island, may fairly be 
taken to represent the whole number of the Ayrshire breed of 
dairy cattle. In Hereford and Shropshire there were together 
77,548, and perhaps 60,000 may be the total number of cows in 
the whole country of this large meat-carrying kind. It is not so 
easy to judge of the number of the less noteworthy local sorts, or 
of breeds like that of Galloway or Norfolk, which can only be 
held to occupy parts of counties ; but of the Polled Angus there 
may not be more than 25,000 cows ; of Sussex cattle not more 
than 6000 or 7000 ; of Devons, large and small — for there are 
two styles, the former of which may rather be designated 
Dorsets — ^there are probably as many as 60,000. No doubt the 
number of cows of the Shorthorn breed, as pure bred as many of 
those already named, is largely in excess of any number I have 
quoted, for all the northern and midland counties of England 
are full of them ; but, judging from the entries in recent volumes 
of the Shorthorn Herdbook, and from the numbers disposed of 
at the annual sales of Shorthorn auctioneers, I am advised that 
the entire number of females of this breed which could claim 
registry in the Herdbook is probably not more than 20,000. 
In addition to these there are the Highland cattle and the 
Channel Islanders, the Welsh and Longhorn breeds, and some 
other sorts of less importance ; but, including them all, I do not 
think that the number of pure-bred cows and heifers in-milk 
or in-calf” each June, of the breeds that I have named, can 
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mucli exceed half-a-million. In addition to these there are more 
than three times as many large-framed dairy cows in this country, 
all of which have received more or less strongly the impress of 
the Shorthorn cross. The dairy districts of Lancashire, Derby- 
shire, Staffordshire, and Warwickshire, where Longhorns once 
prevailed, have thus all more or less a Shorthorn character ; the 
dairy districts of Cheshire, where Welsh and Irish cattle once 
prevailed, are now almost wholly Shorthorn; and the same 
may be said of the dairy counties of Gloucestershire, Leicester- 
shire, Somersetshire, Wiltshire, Berkshire, Bucks, &c., where 
cattle of local breeds formerly were prevalent. On the other 
hand, in the grazing districts of Yorkshire, Leicestershire, 
Northamptonshire, Lincolnshire and Buckinghamshire, &c., 
excepting imported Hereford, Welsh, and Irish cattle (which, 
however, are now also mostly Shorthorns) one will hardly 
see any other. 


jUanagement 
land and 
live-stock. 


The Shorthorn 
breed. 



In drawing up a report of the dairy husbandry of this country, 
which includes the maintenance of all these cattle, as well as 
the various uses to which their milk is devoted, I propose first 
to describe the breeds and the farm management of our prin- 
cipal dairy districts, and then to describe the four principal 
dairy industries, viz. : (1) Calf-rearing ; (2) Milk-selling ; (3) 
the Cheese Manufacture, and (4) Butter Dairying. 

The proprietors of the ‘ Agricultural Gazette ’ have lent me a 
number of illustrations of the several breeds which I have 
named, and, in referring to them, I shall at the same time be 
able to describe the general management of the several dairy 
districts from which the portraits have been obtained. 

I propose in the first place to describe the ordinary dairy 
Shorthorn and the farm management which obtains in the dis- 
tricts where this is the common dairy cow. 

The portrait (Fig. 1) represents one of three cows which 
received the first prize as the best dairy cattle in the first Show 
of the British Dairy Farmers’ Association at Islington in 1876. 
It may be taken as fairly representative of the best class of the 
ordinary dairy cattle now to be found in most English dairy 
districts — ^large-framed cattle of a distinct Shorthorn character, 
capable of carrying a great weight of good beef with compara- 
tively little offal, as soon as they have finished at the dairy. 
I j^w these three cows milked one morning in May 1877, when 
their calves were about 12 weeks old. They gave 10, 1 0, 11 quarts 
apiece at that milking, and had given nearly as much the eveja- 
before. The three cows, with their aggregate of 15 gallons 
daily, were at that time making at least seven stone of 
a week, worth more than 3/. They were thus yielding 
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2 O 5 - worth of cheese apiece weekly, besides a contribution to 
the food of the pigsties* The management of Mr. Carrington^s 
farm, where cheese and, to some extent, butter are made in 
summer, milk being sold in winter, is described by himself in 



the following sentences, taken from the ‘ Agricultural Gazette ’ 
of 1877 “ Until the last six or eight years,” he sajs, 

“ almost the' whole of the milk from my cows (upwards^ of 
100) had been made into cheese, and fine cheese commanding 
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as liigli a price as any in the district has been almost always 
produced. At the smallest of the homesteads, in a village, new 
milk is now sold throughout the year, and a considerable 
quantity of milk-butter is made, and the skim-milk is used in 
rearing heifer calves and feeding pigs. At the other two larger 
homesteads, though a large quantity of cheese is still made in 
the summer months, the practice is supplemented by the sale 
of milk to London, and the making of a large quantity of milk- 
butter, in the winter months, when both milk and butter are 
scarce and dear.” 

A Staflrordshire Here, then, we have the whole four departments of dairy 

dairy farm, management under one tenancy. The adaptation of the farm- 
cropping in this case may be taken as a sample of the best 
style of English dairy management ; and a short account of these 
farms may therefore fairly claim a place in a Report on English 
Dairy Husbandry. 

The Croxden Abbey Farms * — There are three farms, Croxden, 
Hollington, and Nothill, near Uttoxeter, forming together an 
unbroken holding, along with 60 acres of grass-land at some 
distance, in Mr. Carrington’s hands; and altogether they in- 
clude 640 acres, of which some 80 are now arable, nearly 100 
acres of the land most unsuited for tillage having been per- 
manently seeded. The scril is generally a strong loam. The 
lower fields, receiving water from gravel-beds higher up the 
valley, are used for irrigation ; and about 50 acres of early grass, 
obtained in this way, form a useful addition to the early spring 
keep of the farm. The liquid manure is flushed at intervals 
into the stream, and turned on to one and another of the fields 
next the several homesteads. 

Of the 80 acres of arable land there are in general 2 in 
potatoes, 10 in mangold-wurzel, 10 in cabbages, 6 in turnips, 
8 in clover, 20 in wheat, 20 in oats, and 4 in barley. The 
cabbage crop (Drumheads) is sown in August, and the plants 
are before winter transplanted into a plot, 2 or 3 inches apart, 
in rows a foot apart ; and a capital bed of strong, stocky plants 
is thus ready in May for transplantation, the land being all 
manured and ploughed and prepared for the plants, which are 
put in about 3 feet apart all over the ground. These cabbages 
are used on the pastures for the cows and young stock during 
the autumn months. 

The manure of the farm goes on the mangold and cabbage 
land, as well as to some extent on the meadows and young grass. 
Mr, Carrington depends wholly on his dressing of superphos- 
phate and nitrate of soda for his swede crop. The former is 
applied at the time of sowing, at the rate of 6 cwt. per acre, 
the latter, 1 cwt. to 2 cwt. per acre, when the turnips are hoed ouL 
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During autumn the cows at grass receive some cabbages and 
3 lbs. of decorticated cottonseed-cake daily, and this keeps them 
in full milk to the end of their time, or within two months of 
their calving again. The use of decorticated cotton-cake is one 
of the chief features of the farm management here ; and it results 
not only in the profitable maintenance of both the milking and 
the fatting process, but in the gradual improvement of the pasture. 
I saw it given to ewes, young stock, and cattle both in the house 
and in the field. The cattle at grass have it put down to them 
in small heaps, in the same way as they are foddered with hay, 
in a new place every day on the bare ground, from which they 
pick it up as clean as if it had never been put down. Cows are 
brought to pail at 2 to 2^ years old, when they are already well- 
grown heifers, and with some extra keep they make ultimately 
as big cows, with less immediate liability to barrenness when 
brought in thus young than if kept a year longer. The heifer 
calves, first fed on new milk, are weaned on whey and meal, or, 
when butter commands a good price, on skim-milk and meal ; 
they are taught to eat linseed-cake and are turned out to grass 
in June, and left out altogether until brought in to calve two 
years afterwards. They thus remain out, with an open field- 
shed for shelter, for a couple of winters, receiving daily at 
first from ^ lb. to 1 lb. of linseed-cake, and afterwards more of 
it with the cotton-cake ; getting perhaps 1 lb. of each, along with 
cabbage or grass, during the first autumn or winter, and 2 lbs. 
or 3 lbs. of decorticated cotton-cake, with a little hay, during the 
second winter. 

Mr, Carrington feeds a considerable number of cow’s during 
winter for the production of milk for sale, some being bought 
in autumn and fed liberally through the winter, and afterwards 
dried off and grazed on some of the better pastures, cake being 
given at the same time. From 80 to 90 Shropshire ewes are 
kept, and their produce (except part of the ewe lambs kept for 
the flock) are sold fat at from 13 to 15 months old. The ewes 
are wintered on the old pastures receiving a few roots, and J lb. 
of decorticated cotton-cake per head when near lambing. 

The pastures as well as the meadows feel the benefit of the 
constant extra feeding of both sheep and cattle, which improves 
the grass, benefits the sheep and cattle, and permanently im- 
proves the condition of the land. 

The land has been drained where necessary 4 feet deep, with 
pipes. More than 100 acres have thus been regularly drained 
at the sole cost of the tenant. Unnecessary fences are removed, 
portions being left for shelter in the midst of the larger fields 
thus thrown together ; and wet places are drained when neces- 
sary by occasional drains. 



A Cheshire 
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A great deal of grass-land improvement is annually done by 
sowing 1 or cwt. of nitrate of soda, with 2 to 3 cwt. of 
mineral superphosphate per acre in early spring, and thereafter 
feeding off the flush of growth which is produced by sheep and 
cattle, receiving cotton-cake. Some 9 tons of nitrate of soda 
and 10 to 12 tons of superphosphate are used annually, chiefly 
in this way, and partly on the arable lands. 

On the labour question it may suffice to say that Mr. Car- 
rington keeps several men and boys in his house, who receive 
8Z. to 20Z. or 25Z. yearly, with their board and lodging. A 
cowman, who feeds and cleans 70 cattle in houses all winter, 
receives 12s. a week and his keep all the year round, with 
cottage-rent and potato-ground, and coals hauled. ' 

There are 50 acres of water-meadow for early spring green 
food, 10 acres of mangold-wurzel, 10 acres of cabbage, 6 of 
turnips, and 8 of clover, with about 45 acres in straw crops, 
one-sixth of the whole land being arable, and five-sixths per- 
manent pasture : and this, with a large purchase of cake and 
India corn for auxiliary food, and of nitrate of soda and super- 
phosphate of lime for auxiliary manuring, suffices for the 
maintenance of over 100 dairy cattle of the large stamp here 
illustrated, the fattening of a considerable number of dry cows, 
the rearing of a large number of calves and yearlings, the 
feeding of a large number of pigs, and the maintenance of a 
small flock of sheep. 

If farm examples were selected from other counties, as Glou- 
cestershire and Cheshire, it is probable that a much smaller 
proportion in the former, a much larger in the latter, would be 
arable. In an ordinary Gloucestershire dairy-farm the dairy- 
cattle, about one cow to every three acres, receive nothing but 
pasturage in summer, and very little hut straw, with a few turnips 
and a little hay, in winter ; being thus foddered either in yards 
provided with shelter-sheds or in the nearest pasture-fields. 
In Cheshire the cows are brought in to shippens, and tied up in 
stalls, receiving straw and turnips with a little hay, and are let 
out daily to watering. The following abridged account of the 
Cheshire Dairy farm, which received the Prize of the Royal 
Agricultural Society at their last meeting (Liverpool, 1877), is - 
extracted from the Society’s ^ Journal ; ’ and may be taken as 
another example of the best English dairy-farm management. 

^apleford Hall^ near Tarvin, in the occupation of Mr, John 
Lm, is 250 acres in extent, of which about one-half is arable, 
only 70 acres, or thereabouts, however, being annually under the 
l^ough, the remainder being either permanent grass or grass laid 
by the tenant, and from two to ten years old. It lies on 
liS ib?trl of the New Red Sandstone formation, or on the gravd 
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beds by which that formation is in many places covered, and the 
soil is heavy and cool, or light and occasionally “burning,” 
accordingly. Mr. Lea takes an oat crop after his grass, which is 
ploughed up at from two to ten years old, according to its 
condition. This is followed by a fallow crop, as mangolds, 
swedes, turnips, or beans ; and this by wheat and oats, in which 
clover and grass seeds are sown. The farm-manure, with a 
dressing of artificial manure, is applied to the green and fallow 
crops. An occasional dressing of bone-dust, 10 cwt. per acre, 
is put on the clover. The clovers and grass-seeds very soon 
form an admirable pasture, hardly distinguishable from good 
old grass, and they remain down as long as the tenant thinks 
proper. Of the whole 250 acres, about 120 acres are in per- ^ 
manent grass, much of this being low-lying meadow-land, which 
Mr. Lea has drained, and which he mows every year. The 
premises, of which a plan and index are given (Fig. 2, p. 13), 
provide ample accommodation for the stock of all kinds, and 
for their winter fodder. 

The live-stock of the farm — confined to cows,* young stock 
and pigs — include 70 to 80 dairy cows, of a useful Shorthorn 
t 3 rpe. Twenty young heifer-calves are reared each year, and as 
many drafts of the poorest milkers and the older cows are sold 
off each^year. The heifers are put to the bull at 16 months old, 
and are brought into the herd early in their third year. They 
are a useful lot of common Shorthorns, and are improving in 
Mr. Lea’s hands. For his latest purchased bull, bred by Mr. 
George Phillips of Shropshire, he gave 52 guineas at the Bingley 
Hall Sale, Birmingham. It had taken the first prize in its class 
there. The produce of the cows is about 4 cwt. of cheese 
annually, besides about 20 lbs. of butter apiece ; a considerable 
quantity of the nailk also being sold from^them in December 
and January. Both the latest and the earliest milkings thus 
go into Liverpool, at prices varying from lOd. to lid, a gallon 
on the farm. All the earliest bull-calves are fed, and there 
are generally 20 to 30 fat calves sold early every spring, at 
prices varying from 3Z. to 5Z, apiece. Besides these, upwards 
of 400Z. is received annually from the sale of draft-cows ; and 


* When sheep are tept with cows upon a daify farm the quantity and even the 
qualify of the cheese axe sure to suffer. The latter may indeed be preserved by 
pood naanagement, but the former is inevitably injured. Depastm-age by sheep 
is certain so to reduce the quantity of the finer clovers and grasses in the midst 
^ the pasture, that the cow’s nouiidment and, by consequence, her joroductive- 
ness alsb are injuriously affected. On the Prize Farm at Stapleford Hall, where 
^eep axe the cheese usually made amounts to 4 cwt. annually per cow. 

fiam in I^ancaster, another prize deiiry farm, on land equally good* 
a flock of sheep maintained with the dairy stock, and the cheese 
^ even supeiica: quality is less by at least i cwt. each annu^y. 
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there are 50 fat hogs of a good middie-sized white breed, which 
average 7Z. apiece, half being bred on the farm (2 sows are 
kept), and half bought as young stores, at about 1/. apiece. The 
other receipts from the farm come from 20 to 25 acres of wheat, 

30 to 40 acres of oats, and 6 acres of potatoes ; also from the 
sale of 30 tons, or more, of hay and straw every year, and from 
the poultry-yard and garden, both of which are most profitably 
productive. 

These two examples may suffice as illustrative of the best 
style of ordinary English farm management when cheese is the 
product of the dairy. The treatment of the cattle on such 
farms is thus described by Mr. Carrington : — 

The cows are wintered on straw or hay and roots ; those Cattle feeding 
which have not calved are turned out for a few hours in a 
sheltered sound field of turf, near the homestead, every day, 
except when the weather is very bad. I consider the fresh air 
and exercise beneficial. To those of my cows which are in 
high condition, I give 1 lb. of Epsom salts and 1 oz. of ginger 
just before calving, and in some cases I give this dose twice 
before calving. This I consider a safeguard against milk-fever. 

“A few days after calving I commence to give the cows from 
4 lb. to 6 lb. of cake or meal, with plenty of mangolds and hay, 
or cut straw. A cow in full milk, kept on hay and roots alone, 
rapidly loses flesh, and her milk will neither be so abundant 
nor so rich in butter or curd as when extra stimulating food is 
supplied. Decorticated cotton-cake is a valuable food for milch- 
cows, either alone or in conjunction with maize meal, which is 
very largely used for all kinds of stock in Lancashire and 
Cheshire, within easy reach of the Liverpool market. Palm-nut 
meal (a food very rich in oil) is a valuable food where it can 
be mixed with chop and pulped roots ; it is not, however, palat- 
able to stock unless mixed with other food. 

It was formerly my practice to make cheese from the middle 
of February to Christmas. I now find it more profitable to 
make cheese only from about Lady Day to October, and to dis- 
pose of the milk in the winter, either by sale to London or by 
making milk-butter. Cheese made in the winter months is 
always inferior to grass cheese ; and in winter both milk and 
milk-butter are dearer than in summer. 

Dairy cows should have as early a bite of grass as can be 
saved for tbem; and a good water-meadow, therefore, is a valuable 
adjunct to a dairy farm. But it is better to turn milch-cows 
out for an hour or two every fine sunny day in April, even if 
there is no grass for them. They should not generally lie out of 
doors at night until the first or second week in May. 

“ An abundant supply of grass should be provided for the cows 
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in the summer, and, if the supply falls short, they should be fed 
with green fodder, cake, or meal. No animal better repays 
liberal treatment than a good dairy cow. It is my practice to 
grow a large amount of green crop for the cows in autumn and 
winter. I generally commence with rape and vetches sown 
together on a small extent of land, and on the headlands of the 
other root-crops. Ox cabbage is generally given to the cows — 
spread on the pastures — ^from Michaelmas to Christmas*; and at 
that period of the year there is no green food to equal it. 
For winter consumption in the stalls, white turnips, swedes, 
and mangolds are given, reserving the latter until the last. By 
a liberal supply of cabbage, and 3 lb. per day of decorticated 
cotton-cake to each milking cow, I have generally an abundant 
supply of milk in the autumn months, and the dairy cows are 
kept in blooming condition. They are generally dry about two 
months. The heifers are brought into the dairy at from 2 years 
to 2J years old. I get them big enough at that age, and they 
are more likely to breed and milk than if they were left a year 
longer without a calf. Nearly all my young stock lie out of 
doors the first two winters, until they are about producing the 
first calf. My land is generally fairly well sheltered, and I find 
that young stock with 2 lb. to 3 lb. of cake per day, and a little 
hay given them on the pastures, thrive well in the winter. 

I have heifers calving down now at 2 years old, which have 
never Iain up since they were small calves, and they are worth 
more than 20 guineas each. Cattle will not, however, do well 
in exposed or damp situations where there is no shelter. It is 
very undesirable by keeping young stock too warm to mak^ 
them tender and delicate.” \ 

The above will suffice for a general account of the ordinary 
dairy Shorthorn, and of the farm management commonly 
adopted where this breed prevails. 

Thel^nghom 2725 Longh&m Ireed^ represented by Fig. 3, page 393, is 
Ijrfied. essentially a dairy breed. The portrait represents the cow 

belonging to Mr. W. G. Farmer, of Hinckley, Leicestershire, 
which took the first prize in her class at the Liverpool Show of 
the Royal Agricultural Society last year. Rather more leggy, 
and fully as long bodied, perhaps hardly so high, as the Short- 
horn — of dark red colour, with black points and white lines 
along back and bosom, and with long horns — the breed is per- 
fectly well represented by this portrait, taken from a photograph. 
The cow does not generally give so much milk as an ordinary 
^ Shorthorn cow; but in such experiments as are recorded the 
miHe has proved richer, with a larger percentage of curd rather 
of, cream, in the case of cows which have been compared 
&ne age and season of the year. The breed stood at 
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one time higher in public reputation than it has latterly main- 
tained. Bakeweil of Dishley had selected it as the sort on 
which to try with cattle the same principles of breeding as had 
proved fruitful of such wonderful results with the Leicester 


















sheep. And he made it at length earlier of maturity, with a 
greater aptitude to fatten and more readiness to put on beef 
over rib and sirloin, where the carcass is most valuable. In 
proportion, however, as it improved in these respects, it became 
less valuable as a dairy breed. Its merits have always been 
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maintained bj a number of breeders in the midland counties ; 
and an attempt is ^ now being organised to bring it more 
prominently into notice at our annual Shows,* 

The farm management where Longhorns are retained as 
stock in dairy occupations, does not differ from that of Cheshire, 
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The Hereford breed is not noteworthy for its dairy merits, The Hereford 
although herds almost wholly Hereford are in some cases, espe- breed, 
cially in Dorsetshire, maintained on some dairy farms. The 
portrait (Fig. 4) is that of Helena,’’ a Hereford heifer, bred by 
Mr. T. J. Carwardine of Leominster, which has taken several 
prizes at our leading cattle shows, and may be taken as a fair 
representative of the breed. The engraving is copied from a 
photograph, and one gathers from it a perfectly accurate im- 
pression of the breed, so far as it goes. The red colour, of 
course, cannot be given, but the white face is characteristic; 
and all the rest, it will be understood, is of a red colour. 

The Hereford, though in general hardly so large as the 
ordinary Shorthorn, attains as great a weight at an early age, 
when fed for beef. It is pre-eminently a beef-producing and 
beef-carrying breed. The live weights of the fat Shorthorn 
and Hereford cattle at the annual Smithfield exhibition are 
almost identical at corresponding ages. Although, however, 
this breed is rarely cultivated for its dairy qualities, yet there is 
sufficient testimony to the fact that when bred especially for dairy 
purposes it satisfies its breeder. Thus, in a lecture before the 
Brecon Chamber of Agriculture, Mr. Duckham, well known as 
editor of the ‘Hereford Herdbook,’ says of the milking pro- 
perties of the Herefords : — “ The Hereford herd of Mr. James, 
of Mappowder, Blandford, Dorset, has been established thirty 
years. He tells me that Hereford dairies are becoming very 
general in that county, and adds, ‘ In proof that they are good 
for milk with us, I let 100 cows to dairy people, and if I buy 
one of any other breed to fill up a deficiency, the dairymen 
always grumble, and would rather have one of my own bred 
heifers.’ Mr, Giver, Penhallow, Cornwall, says, ‘ Hereford cows 
are generally said to be bad milkers. That is contrary to my 
experience, and I feel persuaded that when such is the case it 
does not arise from any constitutional defect, but rather from 
mismanagement in rearing, or a deficiency of the constituents 
essential to the production of milk in their food.’ He adds, ‘ My 
cow, “ Patience,” bred by Mr. J. G. Cooke, Moreton House, 

Hereford, has yielded 14 lbs. of butter per week ; and “ Blossom,” 
bred by Mr. Longmore, Buckton, Salop, gave 22 quarts of milk, 
yielding 2 J lbs. of butter per day.’ ” 

In Herefordshire the cows are wintered on turnips and straw, A Hereford 
with a little hay in yards or on dry fields. They calve firom 
February to May, and the calf runs with its dam all through the 
summer. It is wintered on hay and roots with a little cake in 
yards, grazed the following summer, and either wintered s^ain 
and sold in the autumn of the third year, or sold at the Here- 
ford autumn fairs at some twenty months old, for prices which 
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reach. 16Z, to 20Z., for two-jear-olds. The cows rarelj yield 
anything after the first four weeks beyond suckling their calves 
on the pastures, 

A Herefordshire farm of 200 acres may have 150 acres of 
permanent grass, of which from 10 to 20 will be orchard. ^ It 
will be stocked with, perhaps, 12 to 14 cows, of which, taking 
the account in spring, 2 or 3 old cows have been fattened, and are 
ready for the butcher. There are 12 or 14 calves running with 
their dams, and as many yearlings, of which 10 or 11 may be for 
sale in the autumn, or they may be kept over another year and 
then sold — large fresh well-made young beasts, worth some- 
times nearly 20L apiece — and 2 or 3 are yearling heifers, to be 
put to the bull next summer, to take the place in the herd of 
the oldest cows in the following year. Of the arable land, one- 
fifth may be in turnips and mangolds for winter food for the 
cattle. These roots with the straw of the corn crops, and the 
hay from a certain extent, perhaps 60 acres, of old grass will 
keep the cattle, young and old, together with the small flock 
of sheep which are also kept on the farm, until it is time to 
turn them out to grass again next May. 

The Ayrshire is the characteristic dairy breed of Scotland, and 
one of the most numerous pure breeds in the island. It is fairly 
represented by the engraving (Fig. 5), which is a portrait of 
“ Jeanie,*’ a 5-year-old Ayrshire cow, which took the first prize 
in her class at Liverpool, 1877, and was exhibited by Mr. A. 
Cassell, of Gayton, Keston, Cheshire. Of this breed I will only 
say that the dairy produce of Scotland is almost wholly derived 
from it ; that the area on which it is cultivated is almost wholly 
arable land, its grasses being sown for not more than three years’ 
duration ; and that it is very largely the practice in these dis- 
tricts for the farmer to let his cow stock to a dairjrman, called 
a “ Bower,” on whom the whole work rests of attendance on 
the cow, and of the dairy work connected with her — a certain 
area of (clover and ryegrass) grass-land, a certain allowance of 
hay and straw, and a certain weight of turnips, being allotted 
for each cow. A fair average price for cows thus let in 
Ayrshire is 13Z. a year. The usual allowance is 5 tons of 
turnips, 280 lbs. of bean-meal, straw fodder and litter ad lib,^ 
and a little hay for a month before being turned out to grass ; 
and about 1 J acre of grass is the usual allowance for grazing. 
The farmer is at no expense, except in providing a horse for the 

lx)wer,” who generally carts his own turnips from the field. A 
fair estimate of yearly yield from these small cows is 390 lbs. 
of cheese, besides a little butter. To this is added, of course, 
a certain quantity of pork derived from the consumption of 
whey. 
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The Ayrshire is a model ” breed in both senses of the word — 
lor it gives you the ideal form of a cow, and it is the cow rather 
too much in miniature to be satisfactory to an outsider. It is 
hardly so large as the Devon. Seen in profile, the body lies 
between two straight lines, the upper one horizontal, the lower 
sloping downwards, from the bosom towards the udder, which 
does not fall below it. It is curious to watch judges scanning 
a lot of Ayrshire cows as compared with judges looking at 
Shorthorn stock. The former look down a great deal more 
than they look up. It is the belly line and the form and cha* 
racter of the udder which, after all, are the main points which 
determine the award. The Ayrshire cow stands on short legs, 
and is long in proportion to its height, z.e., on a comparison 



Fig. 5. — Mr, CasselVs Ayrshire Cow^ “ JeanieJ* 


with other breeds. A somewhat slender neck carries a head 
of beautifully feminine character, with horns of middle length, 
which face you, z.e., stand upwards. The colours are white, with 
little brown or red — or light or dark brown and red, with little 
white — or brown or red or even black with white, about half and 
half. The nose is flesh-coloured or black, and the horns are as 
often with black points as not. 

The Devon breed is represented by the portrait of Mr. Webber’s The Devon 
heifer, Lydia” (Fig. 6, p. 398), first in her class, all of which 
were commended at the Bath and West of England Society’s 
Meeting at Croydon in 1875. Of small size and red colour, 
without any patches of white, the Devons are not a dairy breed 
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far excelhme^ but they leave their comparatively bleak home in 
the districts of North Devon, and are sold as stores at three 
years old, either to be grazed in the richer valleys of the southern 
division of the county, or possibly for use in the butter dairies 
of the same county and of Dorsetshire, where, however, a larger 
red breed of similar type is preferred. 



The Sussex 
breed. 


The 2?orfolk 
Pulled breed. 



The Sussex breed must be merely named. It is even less a 
dairy breed than the Devon, which it much resembles, being of 
the same dark-red colour with middle-sized spreading boms, but 
rather thicker in its build and of a larger size. It is now well 
represented at all our annual cattle shows: and is becoming 
generally known as a good grazier’s beast, capable of carrying 
a great weight - of good beef at an early age. 

The Norfolk Foiled breed is distinctly a dairy breed of cattle, 
largely cultivated in the two eastern counties — Norfolk and 
Suffolk. The portrait (Fig- 7) represents Gloss, a cow of 
the breed belonging to R. E. Lofft, Esq., of Troston, Bury 
St. Edmunds ; and it will be seen that in form it represents the 
very ideal of a heavy milker. With somewhat slender hea^ 
aeck, and great development towards the hindquarter^ and 
Ml udder, she leaves nothing to be desired^ The 
b#iarN8airying of Suffolk is gradually disappearing; but the 
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breed is maintained in its purity by a considerable number 
of farmers; and it well deserves that it should not be lost. 
In records kept by Mr. Herman Biddell of Playford, near 
Ipswich, who has a large and admirable herd of these cattle, I 
have seen that the milk produced in particular instances has 
averaged 2*4 to 2*7 gallons daily per cow for months 
together — to which, in order to learn the full annual yield, must 
be added a certain quantity consumed by the calf till it was 4 or 
' 5 weeks old, and some of the later milkings also which were not 

recorded. The total produce of the months amounted to 
from 620 to 700 gallons, quite equal to the produce of a good 
Shorthorn cow, which would be at least one half heavier and 



Fig, B. K Lofft's Forfolh Cow , « Glossr 


larger than the Norfolk. The cattle are grazed on the compara- 
tively poor pastures of the county during summer, and receive 
straw and turnips during winter, with a little hay before and 
after calving, until they can be turned out to grass. 

The two Channel Island breeds — ^the Guernsey, with its yellow The Guernsey 
and white larger frame, and the Jersey, fawn or dun, with black 
points and deer-like beauty — are noteworthy dairy breeds, of 
which the shortest mention must sufSce, for they occupy but an 
insignificant place in the list of breeds furnishing the general 
dairy stock of our cheese and butter districts. They are found 
occasionally, one or two, in any large herd of dairy cattle, for 
the sake of the added richness thus imparted to the milk ; but it 
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is cliiefly as the family cow that they are known and prized. 
All round London, where a single cow or perhaps a couple 
suffices to provide the milk and, in part, the butter of the house- 
hold, the Channel Island cow, generally the Jersey, is seen. Of 
course in England, as well as in the islands, there are also con- 
siderable herds from which the demand for these single cows is 
supplied ; but they do not, except in the islands themselves, con- 
stitute the dairy stock of any considerable agricultural district. 
Tha Kerry Some reference to the dairy farm management of Ireland may 

breed. made in the sequel. The dairy stock of Ireland has become 

of late increasingly of a Shorthorn character, and large numbers 
of capital stock are annually imported from it into England for 
fattening purposes. The only characteristic Irish breed is the 
diminutive Kerry, red or black, of which the subjoined portrait 



Pig- 8. — ilfr, Bohertson's Kerry Seifer, 


represents a heifer bred by Mr. Robertson of Santry, near 
Dublin, They are a hardy diminutive race, yielding a rich 
milk in, for their size, remarkable quantity. 

I now turn to the four uses of milk, to which reference has 
already been made, as covering the whole dairy industry of the 
island, with its 1,000,000,000 gallons of milk per annum. 
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CHAPTEE n. 

The Eeaeing of Calves. 

There is, in the first place, the practice of letting the calf Calf-rearing. 
run with its dam at grass all through the summer, which one 
sees adopted in Herefordshire, for example. There are also farms 
where heifers are put to the bull at 18 months old, and allowed 
to suckle their calves for 8 to 10 weeks, thereafter being put drj 
and grazed and fattened ; becoming at 3 years old, after a winter’s 
feeding, nearly as heavy as if they had been fed right through, 
with the advantage of having reared a calf worth or 5?. into 
the bargain. There are also farms where 6 or 7, and even more, 
calves are reared each year upon a single cow ; the calf being 
brought from its dam at 2 or 3 days old to suck its nurse, with 
which it keeps till gradually weaned oflf at 8 or 9 weeks, a second 
young one gradually taking its place — ^the cow, in fact, always 
having two calves with her — the one being gradually helped more 
than the other with gruel and other food, and getting less of the 
milk. Here, too, the labour of hand-miiking is avoided, which 
is the growing difficulty everywhere, even in distinctly dairy 
districts. The practice in most dairy districts is to get rid of 
calves at a few days old, selling them as soon as possible, 
in order to devote the whole milk of the cow to cheese- or 
butter-making. In some parts, however, especially when it is 
the object of the farmer by the use of a good bull to improve his 
stock, a considerable proportion of the heifer calves are reared. 

On this I again quote Mr. W. T. Carrington, of Uttoxeter, who 
says : 

“ It is my practice to rear nearly 40 of my earliest heifer Calf-rearing 
calves (the herd includes over 100 cows). They are not allowed whole mUk, 
to suck their dams ; they have from 4 quarts to 8 quarts of new 
milk per diem^ according to age, for 3 or 4 weeks. They are 
then fed with skim-milk, thickened with boiled linseed or 
oatmeal, and are taught as soon as possible to eat hay and a 
small quantity of linseed-cake. They are allowed to run out on 
a, grass-field in May and June, and are after then generally left 
out altogether, with a shed to run into in very wet weather, or 
to avoid the heat of the sun and the teasing of flies. The milk 
feeding is altogether discontinued when they are about 4 months 
old. They are suppKed with about 1 lb. each per day of linseed- 
cake all through the year.” 

Elsewhere in dairy districts, in order to have all the milk 
available for cheese-making, the calves, when taken from new 
milk, are fed with whey thickened with meal. Skim-milk is a 
much safer food ; and now that butter sells at a good price, it 
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will aaswer to keep sufficient milk for the calves out of the 
cheese-tub. 

Where cottagers and farm-labourers keep cows, as in some dis- 
tricts in both England and Scotland they do, it is a common 
practice for the master’s bull to be used over all, free of charge, 
with the understanding that the calf becomes the property of the 
fanner, at a fair price. The effect of using a well-bred Shorthorn 
bull is seen in the greater precocity and aptitude of its produce 
to fatten ; and a well-bred stock of calves are made to come out 
well fattened oxen or heifers, worth 25Z. and upwards at two years 
old. The calf is in these cases taken from her dam at once, 
rubbed dry with wisps of straw, and thereafter fed with its own 
mother’s milk, being, with patience, induced to suck at the fingers 
in the pail where the milk is placed, and ultimately to drink.* 
Whole milk, warm from the cow, may be given three times a day 
for the first fortnight, and it is allowed to have as much as it 
will take. It may then be tempted to suck (and at length to eat) 
small bits of oilcake and sweet hay, and the midday meal of 
milk may he gradually reduced, and ultimately discontinued ; 
and when the calf at length takes slices of turnips and man- 
golds freely the milk may he brought down to 5 or 6 quarts a 
day, water being added to make up the necessary quantity ; am j 
at 7 or 8 weeks this may be gradually reduced, and ultimate^ u 
altogether discontinued. This is the plan described by Mr. JT 
Wilson, of Edington Mains, Berwickshire, and it is a common 
practice where whole milk is given. Mr.. T. Bowick, in his 
paper on Calf-reaiing,” f says that he has found 4 quarts of 
whole milk suffice, given at only two meals in this way for the 
first two weeks — 5 or 6 quarts up till the calf is 4 or 5 weeks old 
— ^and 6 or 7 quarts daily afterwards; the quantity at length 
being rapidly diminished, as green hay, cake, and roots are 
gradually introduced, and at length taken freely. 

Calf-re^mg on In dairy districts, however, calves are generally reared on 
® ' skim-milk, and even on whey after the first few days. Mr. Ruck, 

of Cirencester, describes a plan in which, excepting during the 
first few days, none but skim-miik, and very little of that, was 
used. A six-gallon bucket receives first 7 lbs. of linseed-cake 
ground fine and 2 gallons of scalding water ; then 2 gallons of 
‘‘ hay tea,” made by pouring scalding water on good hay in a 

* We lave vaiioTis contrivances, not yet in common nse however, for facili- 
tating this work-^bnckets covered with a plate over the milk, from which there 
stands np an artificial india-rubber teat connected by tube with the milk below. 

long wooden vessels standing high enough for pigs, or lambs, or calves, 
^th serial such teats along the sides, by which the milk in the vessels may be 
sltod out ^ , 

, f of the Boyal Agricidtuial Society/ vol. xm, p. 166. 
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tub ; then again 7 lbs. of mixed flour of wheat, oats, barley, and 
beans ; the whole to be filled up with 2 gallons of cold water. 
This 6 gallons is enough for 12 or 15 calves a day, and it costs 
about Zd, a day apiece. Two quarts of this gruel are added 
to 2 quarts of cold water, and, with the addition of what sweet 
skim-milk can be had, this is the daily supply of a calf. 

I have known a case in which 5 cows reared 50 calves, their 
milk having been also to some extent skimmed for butter for 
the household. The cows were brought to the pail, one after 
another, from February until May ; and the calves, bought as they 
could be got, received each a share of the partly-skimmed milk, 
more and better milk being given to the very youngest, until 
they began to suck at and nibble shred swedes and hay ; the 
sole addition to this food was oatmeal gruel, half-a-pint of finely 
ground best oatmeal for each calf being put morning and evening 
into about 2 quarts of scalding water, which was cool enough 
and cooked enough by staying there all day or night for use at 
the evening and morning meal respectively, after having thus 
stood twelve hours. This, with care always to give food which 
is perfectly sweet and not too cold, with attention also to the 
warmth and dryness of the accommodation that is given the calf, 
has reared them in health, without a single loss, during the season. 
It will be seen, however, in Mr. Carrington’s practice, as already 
described — and it is more and more coming to be generally, 
acknowledged — ^that for the production of the best and most 
profitable animals, whether for the dairy or the feeding-stall, 
the more liberal management of the calf is in the end the better 
way. To stint the young beast is to diminish its quality as a 

good doer ” from the very beginning. Whether for beef or for 
milk it is well that good calf-flesh should be established at the 
outset, and that by no stinginess or severity of after-treatment 
should it be lost. 

When veal is the object, and the desire is to fatten the calf 
as quickly as possible, new milk must be given, as much as 
will be taken, and efforts must also be made to induce the con- 
sumption of oilcake and linseed-meal as early as possible. 

In one or other of these ways, then, the calf is reared ; and 
considering the large districts over which the most liberal treat- 
ment yet prevails, I believe it is not too large an estimate which 
puts the utilisation of milk in this way at one-sixth of the whole 
milk produce of the country. 
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CHAPTEE m. 

The Sale of Milk. 

Sale of Milk. I KOW come to the disposal of milk for direct consumption 
as the second principal use of the dairy produce of the country. 
Some years ago I investigated the London milk supply (see 
^ Journal of the Royal Agricultural Society,^ vol. iv., 2nd Series, 
p. 69), and that of some smaller English and Scottish towns. 
The quantity consumed in London at that time amounted 
to about l-5th of a pint a-head. In Stirling, again, a Scottish 
town of 12,500 inhabitants, the consumption was 2-7ths of a 
pint daily. In the case of many thousands of people in work* 
houses, orphanages, and asylums, where the food is imder 
medical direction, the milk consumption was ascertained to 
be 2-5ths of a pint for each individual daily — being nearly 
twice the actual ordinary consumption of the ordinary popu- 
lation in England. There were at that time 24,000 cows 
in London cow-houses ; but the country supply was rapidly 
growing, and the cattle-plague had greatly diminished the 
number of milch-cows in town. Since then the country supply 
brought in by railway has enormously developed, and the esti- 
mate of Mr. G. M. Allender, manager of one of the largest of 
the London Dairy Companies, indicates an increased individual 
consumption. I believe, therefore, it may be assumed that the 
direct milk consumption in this country of over 30,000,000 
people, is now not far short of 1,000,000 gallons daily throughout 
the year, or more than one-third of the whole milk produce of 
the country. The market for milk in London now affects farms 
100 and 150 miles away ; and the business of milk production 
and transmission is conducted on an enormous scale. When 
the farm is not more distant, whether by train or carriage, than 
two hours from the breakfast or tea table where its milk is to be 
consumed, the milking is done in early morning and afternoon 
accordingly, and the milk is put direct from the pail into the 
large vessels — about 3 feet high, in shape like the jfrustrum of a 
slender cone, and capable of holding 15 or 16 gallons — ^in which 
it is carried in spring-carts either to the station or to the dealer’s 
premises in the neighbouring town. In this case the only pre- 
caution taken is to have these vessels absolutely clean. No cooling 
of the milk is considered necessary ; it is poured into the can, 
which is filled to the lid, locked and despatched. 

CouDtTy supply When the farm is in a distant county, and the milk cannot be 

of milk. deliveted in less than ten or twelve hours, great care is taken to 
cool and aerate it before placing it in the can for transmission. 
It is oither placed in shallow tin vessels in cold water, and thus 
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at once exposed in a thin layer for the evaporation of its animal 
odour, and cooled to as low a temperature as the water at com- 
mand permits, or it is passed over Lawrence’s refrigerator, the 
milk trickling over vertical surfaces kept cold by cold water 
passing between them and carrying the heat away. The milk 
is thus aerated at the same time that it is cooled ; and in both 
ways it is rendered less susceptible of change. When thus 
cooled, the milk may be despatched with safety, although the 
distance be some hours by railway, in fact, 100 or 150 miles 
away. In some cases additional precaution is taken by sur- 
rounding the cans with wet jackets, the evaporation from which 
tends to keep their contents cool. 

Of the precautions taken by the leading London milk dairies, 
by means of sampling and analysis, to hinder fraudulent dilution 
before the milk comes to them or passes from them — also by means 
of occasional medical inspection of the farms whence it comes, 
to avoid the real danger of distributing milk which has been 
infected with the germ of scarlet or typhus, or other infectious 
fever — I need say nothing here. That there is a danger of this 
latter kind has been proved by many disastrous instances of late 
years, and the authorities are now quite alive to its existence. 

Of the mode of feeding the cows which supply town milk On feeding 
something ought to be said. Mr. Carrington’s method of cow- 
feeding for milk supply during winter, when milk is dearest, 
and risk of spoiling en route to town is least, has been already 
stated. The following are modes of feeding in town dairies. 

Brewers’ or distillers’ “grains” are the characteristic food. 

These are the spent malt which has yielded the saccharine 
extract from which beer or spirit is obtained. They cost from 
5d. to 8d. per bushel; and a bushel or more, sometimes two 
bushels, are given daily to each cow, besides which she has 
mangolds, hay, and meal. In fact, the object is, having pur- 
chased a good Shorthorn cow, not only to stimulate her milk- 
produce to the utmost, which grains are especially supposed to 
do, but to feed her so well that she may begin to lay on flesh 
as soon as the season of greatest milk-produce begins to decline. 

A cow which will fatten as well as yield milk abundantly, is the 
agent by which the cowman realises his profit. She is milked 
at 4 A.H., receives perhaps 2 or 3 pecks of “ grains ” imme- 
diately after milking is over ; then 4 or 5 lbs. of hay are given, 
and, after being cleaned out, she gets at 9 A.H. from 20 to 
25 lbs. of chopped mangolds, and another 3 or 4 lbs. of hay. At 
1 P.M. the cows are milked again, and again fed much as before, 
being well watered once in the course of the afternoon. Or, 
when they have meal and oilcake, this is given, 3 or 4 lbs. a 
day, either with the mangolds, or in a gruel over the grains. 

''""'-xVOL. XIV. — S. S. 2 Z 
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In the conntiy, where grains cannot easily be had in quantity, 
dependence is placed on hay and mangolds, with meal of barley 
and bean or Indian corn, or decorticated cotton-cake ; and in 
summer and autumn, of course, both in town and country, the 
dependence is largely on clover and vetches and cabbages, in 
addition to grains and meaL I had charge for two years of a 
farm near Barking, where upwards of 200 cows were fed ; the 
main resource here, in addition to the grains, was Italian rye- 
grass in summer (grown by means of town sewage), and mangolds 
in winter. The average Shorthorn cow, fed thus, will probably 
yield 600 to 700 gallons of milk during its first 8 months after 
calving; and 10 stalls, the cows being sold at the end of 8 
months, will thus, from year to year, give accommodation to 15 
cows per annum, from which it may be expected that 1000 
gallons of milk per stall, 10,000 gallons in all, per annum may 
be obtained for sale ; the quantity of food consumed during 
that time being 10 x 366x (IJ bushel of grains, 12 lbs. of hay, 
40 to 50 lbs. of mangolds, and 3 lbs. of naeal). This is the winter 
ration ; but the hay and the mangolds are equivalent to 1 cwt. of 
green food, df probably equal value, given during summer. This 
daily ration, according to the prices of food delivered at the cow- 
house, corresponds to more than 2^. a day, or 365i a year for 
10 stalls, being fully a gallon of the milk produced. And 
besides this, there is risk of disease (a very considerable item) 
incurred, and the loss between the purchase and sale of the cow 
(also a considerable sum) and interest of money and cost of 
labour to be borne. It is thus not to be wondered at that town 


milk costs 4^. and 5d. a quart, delivered from house to hottsfe. 
Suburban milk At Colonel Talbot’s farm, at Sudbury, Middles^, 89^236 
dairies. gallons were obtained from 80 stalls in the year, or thin 

1100 gallons per stall ; but 153 cows had been bought ahS'lMd 
to keep them fall, so that their milking did not average hineh 
more than 6 months apiec^. At Golders Green, Lord Gran- 
ville’s farm, in the same neighbourhood, 851, 869, and 891 
gallons were obtained per stall in 3 successive years, when about 
150 cows were bought and sold each year to keep 100 stalls full. 
The cows were kept on an average 8 months each, and a loss of 
3/. to 4?. apiece was sustained between purchase and sale. At 
Barking, between October 5th, 1866, and December 29th, 
1867, there were 57,354 days’ milking of a cow ; the average 
number kept having been 125 cows during that time — ^varying, 
i , Imwever, between 20 and 220, for the cattle-plague swept away a 
^ ' number during the time — ^and the milk sold amounted to 


^,746 gallons, or 2*44 gallons per cow daily, equal to 890 
piM per annum. The food here was chiefly sewaged grass and 
with hay and distillery grdns. 


V 
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On ordinary dairy farms in the country, when the sale of 
milk has been resolved upon, very little change is made from 
the common practice of the country dairy. The cows graze in 
the cow^pastures during summer, and, as a general rule, get 
nothing else, except, perhaps, a help with cabbages or clover 
or vetches, brought to them when the grass is short. In 
winter they get mangolds and hay, and perhaps some grains, 
as in the instance of Mr. Lea, of Stapieford Hail, Cheshire ; 
or where they are treated better, they may receive decorticated 
cotton-cake and meal, in addition to hay and roots, according 
to the practice of Mr. W. T, Carrington, of Croxden Abbey, 
Staffordshire. 


CHAPTEE lY. 

The MAmiFACTUEE op Cheese. 

To the consideration of this, which is generally understood The cheese ma- 
te be the main industry of any so-called dairy district, I nnfacture. 
have at length to direct attention. I propose, however, to do 
little more here than epitomise a report, which has already 
appeared in the English Agricultural Society's ® Journal,** • 

Cheese-making in Home Dairies and in Factories;** for the 
main facts remain very much as they were three years ago, 
when that report appeared. The several modes and styles of 
cheese manulacture in this country may be comprised in the 
following list : Cheddar, Gloucestershire, Cheshire, Derbyshire 
and Leicestershire, and Lancashire. The factory system of 
dealing with these several methods must also be referred to. 

The Stilton cheese, a speciality of which there is a considetdl^ 

' local manufacture, and the Bath and cream cheese — little more 
than household delicacies — may also be named. 

(a.) The Cheddar Cheese shall he described as it was carried CKeddar 
ipp upon the farm of the late Mr. Harding, of Marksbury, 
^npersetshiie, who was one of the best makers in England, and 
w|]bO did good work for cheese-making in Ayrshire and other 
counties and districts which he and Mrs. Harding visited on 
the invitation of Agricultural Societies and others, for the 
purpose of giving instruction in the manufacture of this kind of 
cheese. 

The morning’s and evening’s milk are together brought to a 
temperature of about 8(^ Fahr. If the night has been warm, 
a temperature of 78** will give as great effectiveness to a given 

■' ;• ’ ■ > '■ " , r ' ' 

. j. i , * VoL xi, Seoood Sfflfee, p. 261. 
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quantity of rennet as one of 82° or 84° would give if tKe milk had 
been at a lower temperature for some hours of a cold night. The 
evening’s milk, having been placed in shallow vessels during 
the night to cool, and having been stirred at intervals during the 
evening, is skimmed in the morning, and the cream, with a portion 
of the milk, is heated up to 100° by floating it in tin vessels on 
the boiler. The whole of it is then poured through a proper sieve 
into the tub — ^into which the morning’s milk is being also strained 
as it arrives — so as to raise the whole, as I have said, to from 
78° to 82° Fahr. This tub may be a large tin vessel, capable of 
holding 150 gallons, and provided with a false bottom and sides, 
enabling hot or cold water to be passed under and around its 
contents. The rennet, made from two or three dozen veils, in 
as many quarts of salt water, and allowed to stand three weeks, 
is added — ^half a pint to 100 gallons — and the curd sets in about 
an hour. The small veils of Irish calves, which are killed at a 
week old, are preferred, and they should be 18 months old before 
use. The curd is slowly cut with a single long blade to and fro 
throughout its depth, in lines forming a 4-inch mesh upon the 
surface, and the whole mass is gently turned over from the 
bottom with a skimming-dish and the hand. The whole is then 
again worked throughout with a ‘‘shovel-breaker” — a four- 
fingered paddle, with wires across the fingers — ^great care being 
taken to do it gently, so that the whey shall not become too 
white. The curd is thus broken up into pieces not much larger 
than peas, and at least half an hour is taken in the process. 
Hot water is then let into the space around and below the 
cheese-tub, and the whole is raised to 100° Fahr. \ and this, too, 
is done gradually, so as to raise the whole by degrees, not heat- 
ing any portion to excess. This also takes half an hour. The hot 
water is then drawn off, and the curd is stirred by the hand and 
a skimming-dish for another half an hour in the midst of its hot 


whey, being at length reduced to a mass of separate hits the size 
of small peas. The whey, after settlingfor half an hour, is then 
removed— ladled, syphoned, or drawn — to its vat, where it stands 
about 6 inches deep, and is skimmed next day, yielding a butter, 
which should not exceed in quantity 6 to 8 ounces per cow per 
week. The curd stands half an hour after the whey is drawn 
off, and it is then cut in four or five pieces and turned over and 
left for half an hour, after which it is again cut and left for 
a quarter of an hour. After this, according to Mr. Harding, it 
sb«mld be in the slightest degree acid to the taste. If allowed to 
li^me too acid, it will not press into a solid, well-shaped cheese, 
Wdl be apt to sink abroad misshapen. It is now torn into 
by hand, and left to cool ; and thereafter it is packed in 
thin layers in the vat— a cylindrical or wooden vessel 
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12 incbes or more wide and 12 inclies deep, — whence, after being 
pressed for half an hour, it is taken out (it is then probably mid- 
day), and broken np by hand, and allowed again to cool. Then — 
when cool, and sour, and dry, and tough &nmgh (all this of course 
being left to the judgment of the maker) — ^it is ground up in the 
curd-mill : 2 lbs. of salt are added to the cwt. of curd, and the 
whole is allowed to cool, and, as soon as cold, it is put in the 
vat and taken to the press. It is then probably 3 F.M. The 
pressure on the cheese may be 18 cwt. The cloth is changed next 
morning. A calico coating is laced on it the second day, and 
on the third day the cheese may be taken from the press, placed 
in the cheese-room, bandaged, and turned daily, and afterwards 
less frequently. The cheese-room should be kept at nearly 
65° Fahr. The cheese will not be ready for sale for three 
months. 

The process lasts nearly all the day, but it is believed to 
produce the best cheese in the world;* and its use is every- 
where extending. Taking its name from a single parish, it 
how prevails all over North Somersetshire, and is gradually 
extending into Wiltshire. Many dairies in Gloucestershire 
adopt the system ; some of its characteristic details are followed 
ih Cheshire; and it is well known in Lancashire, Ayrshire, 
ahd Galloway. 

The Cheddar cheese is made of various sizes, generally 
12 inches wide and a foot high, but sometimes larger in both 
dimensions, and from 70 to 120 lbs. in weight ; the object being 
to make all the milk of one day on a farm of 30 or 40 cows 
into a single cheese. 

(&.) Cheshire Cheese^ like the Cheddar, is made only once a Cheshire 
day. The evening’s milk is placed, not more than 6 or 7 inches cJieese, 
deep, in tin vessels, to cool during the night, on the floor of the 
dairy ; it is skimmed in the morning, and a certain portion is 
kept for butter — in early summer only enough perhaps for the 
use of the house, but ija autumn more, and in some dairies at 
length nearly all the morning’s cream is thus taken for churning. 

The i^kimmed cream, with a portion of milk, is heated up to 

Thepleasautn^s of cheese as food is of course a matter of aocastomedness 
and taste. On descending the Fic de Sancy above Mont d^Or, duiiiig a holiday 
ia Central France, I turned aside to visit one of the hillside dairy farms on the 
unenclosed moorland. The manager very courteously welcom^ me, and we 
chatted about cheese. He gave me some young cheese and bread and milk, 
and I offered Mm a portion of a very good double Gloucester cheese* some of 
which I had with me in my satchel. 1 asked him which he preferred, and he 
was perfectly confident of the superiority of his own, which to me, in its then 
stage, was young and tasteless stuff, Portly, however, to become the hot strong 
cheese of the country, of which I had had some exp^ence ; whereas mine was a 
well-matured Gloucester cheese of admirable quality. 1 laughed at Mm, and no 
doubt he laughed at me. — d, C. M. 
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130° of Falir, by floating the tins which hold it on the boiler : 
sufficient quantity being taken to raise the whole of the 
evening’s and morning’s milk together to 90% or thereabouts. 
The rennet is made the day before it is used ; 12 or 14 square 
inches of veil, standing in a pint of salt wrater, kept in a 
warm place, making rennet enough for 100 gallons of milk. 
The Irish veil is used, as it is obtained from very young and 
wholly milk-fed calves. 

The curd is set in about 50 minutes ; it is then cut with the 
usual curd-breaker, a sieve-shaped cutter, very slowly. The 
whey is syphoned, pumped, or lifted out as soon as possible ; 
but before it is all removed a portion is (on some farms where 
the Cheddar system is followed) heated and returned to the Mbj 
and the curd is left in this hot whey for half an hour. Tnte 
whey is then drained away and the curd is left to get firm* 
When firm enough to stand on the hand in cubes of about 
pound weight — this is an intelligible indication — ^without break4 
ing asunder, it is lifted out on the drainer (a false bottom ofj 
rods), in a long tub with a stop-cock to it, and there left covered 
up for 45 minutes, after which it is broken up and well mixed by 
hand with to 4^ lbs. of salt per cwt. It is then all owed Jp 
stand with a light weight upon it for about three-quarters o£>an 
hour longer, and is turned over once or twice during the time, 
being cut for the purpose into squares with a knife. It is then 
twice passed through the curd-mill, and at length put into the 
vat, a cloth being pressed first into the place by a tin hoop, and 
the salted curd being packed gently by hand within it. The 
vats will hold a cheese of 70 or 80, up to 100 lbs.; and tin 
hoops, placed within them, are used to eke them out tod 
capacity for a larger quantity of curd, if neces5sny. 
standing in the vat, with a weight upon it, from one to t^b 
hours, according to the state of the weather, it is turned over 
and put, still in its vat, into an oven^ — a warm chamber in or 
near the brickwork of the dairy-chimney — ^where it remains at a 
temperature of 90° to 100° during the night. Both when in the 
press and here the cheese is skewered, skewers being thrust into 
it through holes in the vat, and every now and then withdrawn, 
so as to facilitate the drainage of the whey. The cheese is taken 
out of the vat next morning and turned upside down in a fresh 
cloth. It is in the press three days, and it is turned in the press 
t#ice a day, being dry-clothed each time. It is then taken out, 
bandaged, and removed to the cheese-room, where it is turned 
^ at length only occasionally, until it is ready fox sale. 




« carries au SKewering is oispensed witn, and no presstoe 
^ of making, nor for two days afterwtois ; bdt 

MIowed to 3mn out of its own tocord. dheesc mato-^ 
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factured in tlxis way requires from 5 to 7 days in drying, but 
afterwards matures more quickly for market 

The cheese varies considerably in quality throughout the year, 
the earlier make of March and April being considerably less 
valuable than that of summer and early autumn. Some of this 
varying quality is owing to the quality of the milk, the cows 
being house-fed, But more of it is, in all probability, owing to 
the necessity of holding a portion of curd over from day to day, 
when the quantity is insufficient to make either one, or it may 
be two, full-sized cheeses daily. In such cases it is common to 
make one fuU-sized cheese and hold the remainder of the curd 
over till the next day, keeping it wrapped up on the drainer 
or pan, and grinding it up in the curd-mill along with the curd 
of the next morning. 

The quantity of cheese made varies from 3f to 4 cwt. per cow 
per annum on good farms. The quantity of butter made weekly 
in a good dairy is hardly half a pound per cow in the early 
STOmer from both whey and milk ; in the autumn, the milk 
biding richer, considerably more may be made without diminisb- 
ing the quality of the cheese. 

(e.) Gloucestershire Cheese is made generally only once a day. Gloucester 
The evening’s milk is placed in the cheese-tub and in other cheese, 
vi^sels, standing not more than 3 inches deep during the night, 

S0 as to lose its natural heat as quickly and completely as pos- 
sible. It is there stirred occasionally during the evening and 
the last thing at night to check the rising of the cream. Any 
a:eam that has risen in the mondng is skimmed, and so much as 
it is desired to keep for butter is set apart. The remainder, with 
enough of the milk, is floated in tin vessels on a bqiler until as 
hot as the hand can easily hear — ^probably about 110° Fahr. — 
and is poured with all the evening’s milk, and the morning’s as 
it arrives from the yard, into the cheese-tub; enough being 
heated to raise the whole to about 84° Fahr. 

The^ cheese-tub may be a tin vessel capable of holding about 
gallons, and provided with a stop-cock, by which its contents 
C^^boi^^awn off. When all the milk is collected the rennet is 
a pint to 100 gallons. This rennet is made four or 
five t^^s^during the season, a dozen veils and half-a-dozen lemons 
being added to 5 or 6 gallons of brine for the purpose, and placed 
in a covered stone jar for use. The curd is set in an hour. The 
process of Ineaiing is performed by a sieve-like set of \wes, with 
about an inch mesh, which is fixed at right angles to its handle 
and pished, down through the mass very gently in successive 
places all over the sur&oe of the curd. , The curd is then gently 
lifted and moved fro^m the Ix^toip and comers of the tub with the 
and a skimniing-dish, and the cutter is afterwards used 
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again. This process takes in all about half an hour, and the 
curd is then allowed to settle, and half the whey is baled out. 
A portion of this whey is then heated to 120'^ Fahr. and returned 
to the tub, again raising the temperature there to 84^^ Fahr. ; and 
then it lies for a quarter of an hour, after which the whey is drawn 
off by opening the stop-cock. After settling into a firm mass, 
the curd is cut and turned in pieces over one another on the 
floor of the tub and allowed to drain. It is thereafter placed 
in cloths in vats of the size corresponding to about eight cheeses 
to the cwt,, and there it is pressed for a quarter of an hour. It 
is then taken out and put through the curd-mill and immediately 
vatted again. It may be then about 9 o’clock or half-past 9 A.M. 
The cheese is taken out in one hour afterwards, the vat is 
wiped, and the cheese is replaced in a dry cloth. About three 
hours later it is again taken out, and this time rubbed with salt, 
which salting process is repeated at night. 

In large dairies this work may be done twice a day. The 
labours of the dairy, beginning at 5 in the morning, are then not 
over till 8 or 9 at night. In some dairies cheeses of a double 
thickness are made, about a quarter of a cwt. each, and they 
are called “ double Gloucesters.” 

On two or three successive days the cheeses are taken out of 
their vats, again rubbed with salt and returned to the press. In 
three days they are taken to the cheese-loft and there turned, at 
first daily, afterwards at longer intervals. They are ready foi^ 
sale in six or eight weeks. In a dairy of 40 to 48 cows about 
25 lbs, of milk-butter may be taken a week, and the whey yields 
10 or 12 lbs. of butter in addition. 

The annual make of cheese varies, of course, from year to year, 
rarely amounting to 4 cwt per cow, while 3 J cwt- would be <6on- 
sidered a fair yield, 

Derbyshire (d.) Derbyshire Cheese making does not differ materially from 
cheese. process adopted in Gloucestershire, where the thick (double 

Gloucester) cheese is made. It is usual to make but once a day, 
unless in very hot weather, when it may be doubtful if the miik 
can be got cool and kept sweet during the night, in which case 
cheese is made in the evening as well as the morning. In general, 
however, the evening’s milk is put in thin layers in the cheese- 
tub and other vessels to cool during the night, tin vessels of cold 
water bmng put to stand in it in order to subject it to as large a 
cooling surface as possible. In the morning, if much cream has 
it is partly skimmed, and, if necessary, warmed up with 
so&e milk and added to the morning’s milk; so as to bring the 
to about 80^. In the summer time, however, the rennet 
to be added when the milk is naturally warmer than 
' ' , ' fre^-made rennet is added to i^t-thewholO in 
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an hour or less. After the curd has been broken with the common 
sieve curd-breaker, used gentlj for a sufficient time, a presser 
is used — a sort of heavy metallic sieve follower — which sinks 
gradually through the whey and ultimately lies upon the curd, 
enabling the haling out of the whey. After this has been for 
the most part taken out, this follower is forced hard down on 
the curd, so as to squeeze and still further separate the whey 
from it. The curd may then be slightly salted, though this is 
not always done at that time. It is broken by hand into a vat 
and pressed ; taken out and broken up again, re-vatted and 
again pressed ; and this may be done more than once — as often, 
indeed, as seems to be required. It is at length vatted, in sizes 
of about 4 to the cwt. ; its whole surface is made to take in as 
much salt as it will hold by rubbing and pressing. This gets 
liquefied by the exuding moisture and is partly absorbed. It is 
dry-clothed and changed in the press daily, and is in the press 
4 or 5 days before it is finally removed to the cheese-room, 
where it is turned at gradually increasing intervals until ready 
for the market, at 10 or 12 weeks old. 

(e.) In Lancashire^ cheeses about four to the cwt. are made very Lancashire 
much as those of Derbyshire, except that the salting is sometimes cheese, 
done neither by mixing salt with the ground curd, as must be 
done in Cheshire or Somersetshire, where large cheeses are 
made, nor by rubbing the surface with salt, as is done In 
Gloucestershire and partly in Derbyshire ; but by floating the 
cheese in a vat of brine for three or four days after it has 
acquired form and substance. The curd, when once it has been 
fairly drained free of whey, is plsK«d in a cloth under pressure 
for half an hour, and then opened up and rebroken, and again 
subjected to pressure. It is ultimately put through a curd-mill, 
and ground as fine as grains of com. The ground curd is put 
in vats holding a quarter of a cwt. each, and placed under full 
pressure for some hours ; after which it is taken out and replaced 
in a diy cloth, and subjected to a day’s pressure. After this it is 
placed for a period of four to six days, either each in an earthen- 
idffle ve^l of proper shape and size, or several together in a long 
wooden tmugh, in a brine in which it floats, and from which it 
absorbs sufficient salt, and becomes hard and firm in the process. 

In a few days this process is completed, and the cheei^ is taken 
out, wiped dry, and placed on the floor of the cheese-room, and 
turned occasionally, until it is ready for sale. 

Both in Gloucestershire and Cheshire, not universally how- 
ever — also in other districts less generally — it is a not uncom- 
mon practice to use artificial means in order to give to cheese a 
yellow and sometimes even an orange colour. A small quantity 
—about half-a-gill per 100 gallons — of liquid annatto is for 
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tHs purpose mixed with the milk before the rennet is added : 
giving it a richer, more creamy colour than it naturally possesses 
— a colour which is almost wholly carried down by the curd, so 
that the tint becomes much stronger in the cheese. This is not 
now, however, so commonly done as it used to be. A cheese 
of natural colour is now generally preferred, and a nasty and 
to some extent expensive practice is dying out. 

Mention should here be made of the great importance, which 
is eveiywhere acknowledged, of a good cheese-room — one which 
can be kept at a uniformly warm temperature, especially during 
the early months of the cheese manufacture. On this a great 
deal depends for the proper ripening and maturing of the cheese : 
a process which is materially shortened as well as brought to a 
more successful issue, where sufficient warmth can be maintained 
without any liability to changes of temperature. 


Dairy fac- 
tories. 



All the processes of cheese-making are or may be copied in 
a factory, which, in most of the instances of it which have been 
established in ^England, is a co-operative institution — ^the tenants 
of 10, 15, or 20 neighbouring farms, including, perhaps, 400 
to 600 cows, agreeing to despatch all their milk, morning 
and evening, to a central building, where the weight of milk 
sent by each is carefully recorded, as a guide to the subset 
quent division of the profits, and where all the processes are 
conducted on a large scale, with the best aids of machinery,* 
under the most skilful direction that can be hired or secured. 
Made thus in large quantity from the beginning of the season,, 
there ought not to be that variation of quality which prevails 
in small dairies, owing to the necessity, sometimes, of k^ping 
the curd of two days together for one large cheese, v or 
keeping over portions of unused curd from one day to another. 
And there must be considerable economy of labour. The 
cost of a dairymaid for every 40 or 60 cows is avoided ; the 
very imperfect equipment of many home dairies is no longer 
a difficulty ; the conversion of milk, often through want of skill 
or care or apparatus, into inferior cheese is also avoided. 
The whole of the milk is dealt with by a skilful maker, with 
every help that command of hot and cold water, and machinery 
of ffie best kind can secure. Of course none of these reasons 
affdy where a skilful mistress, proud of the reputation of her 
mnducts everything on her own well-ordered premises, 
it is m>t to be wondered at that many landowners, careful 
equipment of their estates, and jealous also for tt# 
* i:f^utation of their tenamt^ strongly object to these 
is a certain saving of labouir, effected bj them, 
the,. other hand there' is ^.^diticpal^i^tyof^ 
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carrying milk daily to the factory, and the cost of either carrjdng 
the whey back or of losing it altogether, and thus losing the 
extensive pig-feeding based upon it, from which, on all dairy 
farms, a certain profit and a considerable manufacture of manure 
are obtained^ 

Dairy factories were established in considerable numbers in 
Derbyshire and Staffordshim a few years ago. They have not 
increased in number of late. The sale of milk has, in some 
degree, hindered their extension ; and perhaps diminished care- 
fulness, followed by a less marked superiority in the quality of 
their cheese, has reduced their profits* 

The following is the system of management at one of these Factory 
factories : — ^The evening’s supply of milk is received into, and B^anageme&t. 
pretty equally divided amongst the large milk-vats, which are 
capable of holding 500 gallons each, being 14 feet long by 
48 inches wide, and 20 inches deep. These vats are made of the 
best tin, and are supported by a stout framing of deal or pine, 
between which and the tin is a space under the bottom and 
sdong the sides. During the night a stream of cold water is 
kept constantly running under the vats, in at one end and out at 
the othe?, filling the space between the tin and the wood, and thus 
cooling the milk which the vats contain* This stream, as it 
is^es from the lower end of the vats, is conducted by india-rubber^ 
tubing to a small water-wheel sunk in the floor. Gradually 
filling the floats of this wheel, it at length causes half a revoluthm, 
which, by crank and lever overhead, actuates floating wooden 
rakes, sinking two or three inches in the milk, which are thus 
driven a foot or two to and fro upon the surface of the milk m 
the vat, at intervals of a few seconds, all night long — ^thus 
hindering the rising of the cream. 

The evening’s milk is in this way cooled before morning, even 
to 60'^ or 65^ ; and a supply of cool water for this purpc^ either 
from a spring, or pumped from a tolerably deep well, is one of 
m<^t important requirements in order to ensure the succ^s^ 
fiMjtory. The object in using the agitating contrivance is 
.piOTent any cream rising on the milk during the night ; but 
if also performs the further important oiBSce of doing something 
towards aerating and deodorising the milk — m office which 
might most l^neficially, during the hot weather, be performed 
on the milk before it leaves the farioastead — ^tibus enabling it in 
some measure to get rid of the animal heat and odour which 
tend to the too early and rapid d^ompomtion of the milk in hot 
weather, and are distinctly inimical to the production of the finest- 
flavour^ cheese. The morning’s milk, ou mrfving at the daily, 
is at onCe mixed with the evei^g*% which has been cooled and 
agitated all night in the milk^vals in the factory^ When 



682 - 41 ^ 


Dairy Farming. 


sufficient fresh milk has mn into that vat which is farthest away 
from the weighing-machine, the pipe conducting the milk from 
the tin on the weighing-machine, where it is received and 
weighed as it arrives morning and evening from the several 
contributors, is shortened, to adapt it to the next vat, and so on 
to the last. Steam is now turned under Vat No. 1, and the whole 
mass of milk in it is raised to a temperature of 80° Fahr., after 
which the rennet is mixed with it. In hot weather the tem- 
perature should not exceed 80°, but in cold it may be as high as 
82°. The rennet is then mixed with the milk, half a pint to 100 
gallons of milk, enough to perceptibly thicken the milk with 
which it is mixed in fifteen minutes, and to effect coagulation 
in an hour ; the vats meanwhile being covered, to preserve uni- 
formity of temperature. 

When the curd will break cleanly over the finger, coagulation 
is perfected, and now the curd-knife — a manj-bladed cutter, the 
edges being about half an inch apart — is passed slowly lengthwise 
through the mass, from one end of the vat to the other, and back 
again, until all is cut. The edges of this knife are sharp and 
fine, so as not to bruise the tender curd. The curd is allowed 
to rest a few minutes, until the whey begins to float over it, when 
the curd-knife is again passed through the mass, crossing the 
direction taken before, and leaving the curd in pillars of half an 
inch square. In this stage the whey rapidly escapes, while the 
curd gradually subsides towards the bottom of the vat. After 
remaining in this condition for a short time, the curd is very 
slowly and tenderly turned over by. the hands, after which the 
curd-knife is freely though very carefully used, cutting the curd 
into pieces about the size of hazel-nuts. A little steam is then 
turned into the space between the tin and the woodwork, which 
was occupied by cold water during the night ; and soon after- 
wards the curd will bear turning about a little faster. Daring this 
time the whey continues to rapidly exude, and the pieces of curd 
to shrink correspondingly in bulk. Up to this stage the curd, 
which is very tender, demands the most delicate handling, in 
order that it may not be bruised, and that none of its liquid fats 
may pass off into the whey. More steam is now turned on, and 
the curd is stirred much quicker, in order to prevent it being 
scorched at the bottom of the vat. As the whey has by this 
time almost completely left the curd, the latter has lost its 
tenderness, and becomes comparatively hard and tough. A 
chTd-rake may now be vigorously used to keep the curd-particles 
OiMtinually in motion. When the temperature of the mass has 
90° Fahr., the steam is turped off, and the curd is kept 
for a time until the vat-bottom has cooled, so as not to 
' cu'rd. ' It is now left at rest for about ten minutes. 
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At the end of this interval the steam maj be again turned on at 
full pressure, and it is imperative that the curd now be kept in 
constant motion. The manager will now, as before, use his 
thermometer occasionally until it denotes 100°, when the steam 
is turned finally off, and the curd, as before, is kept stirred a few 
minutes beyond this, until the vat-bottom has cooled down. 

The entire mass is now allowed to rest for an indefinite time, 
during which the manager is careful to watch the development of 
the souring process. A sure plan is to take a piece of curd in 
the hand, squeeze the whey well out of it, and touch hot (not red- 
hot) iron with it. If sufficiently acid, the curd will stick to the 
hot iron, and draw out in fine threads an inch or more long. The 
whey is now all run off by a syphon, and the curd is gathered to 
either side of the vat, so that the whey can run down the middle. 

There is yet some little whey left in the curd, and this continues 
to drain slowly away as the curd lies packed at the bottom of 
the vat. Presently the curd, which now adheres together in a 
mass, is cut into pieces, and turned over time after time until 
little or no whey runs from it. It is then ground in a curd-mill, 
and when ground, has salt mixed with it at the rate of 2 lbs. of salt 
per 1000 lbs. of the milk from which it has been made; in 
autumn a little more salt is used, or 2^ lbs. of salt per 1000 lbs. 
of milk. The curd, being ground to about the size of raisins, 
and salted, is now vatt^ in sizes corresponding to about 
four to the cwt., and put under the lever-presses for an hour, 
during which time the little whey still in it is pressed out. 

It is then taken out of the press, dry-clothed, and put in again. 

Here it remains, with a good pressure upon it, until morning, 
when it is finally taken out of the press, conveyed to the lower 
curing-room and weighed, has some tissue-paper ironed on to the 
flat sides of it to prevent cracks, and is put on the cheese-shelves. 

Here it is turned daily for a few days until it goes to the upper 
curing-room, where it will be turned every other day. This 
cheese is ready for sale in six weeks or two months after it is 
made. 

At this factory they dealt during the season of 1872 with the Factory 
milk of 230 cows, the property of 17 contributors : 79,722 gallons statistics, 
of milk had been received, and 81,288 lbs. of green cheese made. 

The quantity sold (at an average price of 80^. per cwt.) 
indicated a shrinkage of 9 per cent. The cost of labour had been 
12 IZ. ; of fuel, 15Z. 7s, Id,; of salt, rennet, annatto, and bandages, 

281 9s . ; of rent and interest on plant, 18Z. 16^. The balance 
for distribution, supposing there were no charge for marketing, 
would be close on 6^. per gallon for cheese ^one, exclusive of 
whey and butter. 

At another factory, where a considerable quantity of the milk 
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received Had. been sent to London, the cost of labour — manager, 
75Z., assistant, 29/. 14s., and extra-assistant, 11/. 13s., — amounted 
to 116/. 7s., or 2s. per cwt., for the 58 tons 17 cwt. 3 qrs. and 
3 lbs. of green cheese which had been made. The cost of mate- 
rials — coal, 15/. 16s. 4d., coke, 2/. 19s. 2i?., bandages and cloths, 
4/. 14s. Id., salt, 5/. 8s., rennet, 22/. 17s. 8d., and annatto 1/. 12s. 
— amounted to 53/. 7s. 3d., or lid. per cwt. of the cheese. The 
petty expenses, amounting to 7/. 9s. 5d., reached IJd. per cwt. ; 
the account-keeping — 10/. — came to about 2d., and the rent of 
the building and plant — 10/. — ^to 8d. per cwt. The cost upon 
the whole thus reached 3s. lOd. per cwt. of the green cheese 
manufactured, or, assuming a shrinkage of 10 per cent., to rather 
more than 4s- 3d. per cwt. over the quantity sold. Deducting 
the charges for rent and accountant, it would amount to 4s. 
exactly. And, let it be remembered, that at this rate, the cost of 
a dairy of 30, 40, 50, or 70 cows, yielding 4 cwt. of cheese 
apiece, would amount to only 24/., 32/., 40/., or 48/. respec- 
tively for the sum of the items of labour, fuel, and materials 
employed in cheese-making. Of course the milk has to be 
carried under this system, and the milking of the cows and the 
scalding of the vessels have still to be done and paid for under 
any system ; but it is not to be doubted that there is here an 
immense saving of labour and expenditure. 

It is believed that when the best quality of cheese is made in 
home dairies, at least 8<^. per gallon is made of the milk alto- 
gether — including the cheese, any butter that is sold, and the pork 
that is made by the conversion of the whey into meat. And 
few farmers will admit that they do not make more than Id . : 
but of the actual facts exact knowledge hardly anywhere exists. 
The dairy factory has this advantage, that the exact accounts 
are teaching dairy farmers knowledge. The following are the 
returns from some of the factories in Derbyshire : — 

At Mickleover 107,852 gallons of milk, received in 1873 from 
260 cows in April and afterwards till November, produced 
102,882 lbs. of green cheese. And assuming a shrinkage of 10 
per cent., there must have been a sale of upwards of 38 tons. 
The cheese made at this factory had realised an average price 
of 855. per cwt. of 120 lbs. The labour in this case cost 140/., 
fuel 18/., materials 12/. — 170/. in all, or rather more than 
45. 4d. per cwt. The labour employed and paid for here could 
have dealt with double the quantity of milk; the materials 
employed were, of course, in proportion to the milk on which 
they were employed. At 85/. per ton, the cheese made at lea^ 
32w/., or rather less than per gallon of the milfc • ivAt 

Lmgford 246,553 gallons of milk had been made into 250,3.^3 
ll^ i of greeiGL cheese:; 84^ tons had been sold, at an average 
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price of 82^. 3|rf. per 120 lbs. ; or rather less than Id. per gallon 
of the milk that had been used. In both of these cases of 
course the value of the whey has to be added. 

It is one advantage of the factory system that it at once 
awakens all who contribute to it to the questions of quality and 
quantity. The weight of the milk received from each con- 
tributor is recorded daily, the quantity of green cheese made is 
every day ascertained, the shrinkage before sale is known ; and, 
under co-operative management, every one is on the look-out for 
deficient results of any kind. The patrons ” of a factory know 
perfectly how much milk it takes to make a pound of cheese ; 
but, though they had been making cheese for years and genera- 
tions previously, not one in a hundred of them knew for certain 
anything about it before. 

Adding the figures together of several of these factories, I 
find that from 9,682,245 lbs. of milk used in them, 958,945 lbs. 
of green cheese were made in 1873, being at the rate of 1 lb. of 
cheese from every 10 lbs. 1 J oz. of milk. 

The value of the whey from the cheese-dairy, the utilisation 
of which is one of the difficulties of the factory system, is 
variously estimated at 30^. to 40s. per cow per annum. It is 
received from the cheese-tub into a tank, where it stands for 
twenty-four hours, and throws up a cream varying in quantity 
with the skill and gentleness with which the curd has been 
removed firom it; and this cream furnishes an inferior butter 
to the amount perhaps of half a lb. per cow weekly. The whey 
thus creamed is consumed by fatting-pigs, which are one of 
the most characteristic and important feature of all English 
dairy-farms ; for upon their maintenance and feeding, on 
barley and maize or other meal along with this whey, the supply 
of manure for the farm is very considerably dependent. Where 
butter-dairies prevail, there is a corresponding use of the skim- 
milk. Young store-pigs are bought at perhaps four months 
old, or they are bred on the farm and put up to fatten, generally 
about one pig for every two cows, and three such lots perhaps 
are fed during the milking season. They are fed up to a 
value of hi. to 7Z. each, receiving meal with the whey, and 
making 3^. to 5s. a head per week. 

* Sti^m Cfecsa^manufactured chiefly in Leicestershire — is Stiitoa cheese, 
made from milk eniiched by the addition of cream, and the 
curd hardens into cheese without pressure. The cream of the 
night’s milk is added to the new milk of the morning, and the 
rennet is mixed with it when the whole is at the temperature of 
§4"’ Fahr., enough being used to make it coagulate in an hour 
and a half. If it comes monet it will be too tough. The curd is 
imt drained of its whey in the ordinary manner, but is removed 
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in slices with a skimming-dish, and placed upon a canvas 
strainer ; the ends of which, when it is full, are tied up and the 
whey gently pressed out It is then allowed to drain until nest 
morning, when it is removed and placed in a cool dish, whence, 
cut in thin slices, it is put in a hoop made of tin, about 10 
inches high and 8 inches across, and pierced with holes. A 
clean cloth is placed within the hoap, and as the slices are laid in 
a small quantity of salt is sprinkled between the alternate layers. 
It remains in the hoop, covered up, but without pressure. Next 
day the cheese is taken out of the hoop and clean cloths are 
applied ; after which it is inverted and replaced, and pricked 
with skewers through the holes of the tin hoop, to facilitate the 
extraction of the whey. In four or five days the curd becomes 
firm. During this consolidating process the cheeses are kept in 
a place where the temperature can be maintained at about 100^. 
When the cheese has become firm enough, it is pared smooth 
and firmly bound up in a strong fillet of canvas, wrapping it 
round several times. The binders and cloths are removed every 
morning; cracks are filled up with curd; and ultimately the 
coat becomes hardened, and the cheese is removed to the drying- 


room. 

Bath cheese. ’Bath Cheese may be named, although it is little else than a 
honsehold delicacy. To one gallon of new milk two quarts of 
water are added, and two taHespoonfuls of rennet. When it 
is coagulated, the curd is taken gently out of the vessel with the 
skimming-dish, and laid in a small vat of suitable size — perhaps 
9 inches across and 3 inches deep — a canvas cloth being pre- 
viously placed in it Dry cloths should be applied every twelve 
hours for two days, when the cheese should be turned out on a 
plate, with another over it, and being turned occasionally it will 
be fit for use in a fortnight. 

Cream cheese. Cream Cheese may be made from a quart of cream, to which, 
perhaps, a pint of new milk may be added. • It is warmed in 
hot water to about 90° Fahr., and a tablespoonful of ordinary 
rennet is added. It is let stand till it thickens, then broken 
slightly with a spoon and placed it in a frame 8 inches square 
and 4 inches deep, in which a fine canvas cloth has been 
placed ; and then it should be pressed slightly with a weight. 
It stands for twelve hours, after which it may be lifted out and 
re-placed in a finer cloth over which a little salt has been 
powdered. It is fit for use in a day or two ; but is a mere 
household delicacy, 

I conclude this section of my Report by a reference to the 
j^peese-trade of the metropolis, and to the kinds, sizes, and 
of cheese which are most in demand in London. At 
H. F* Moore, who is Hon* Sec. of 'the 'British 
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Dairy Farmers’ Association, spent a day lately for this pur- 
pose among the cheese-warerooms of Tooley Street and the 
neiglibourhood, and the following are some of his notes : — 

Generally speaking, it seems pretty certain that most of the size and forms 
local ‘ makes ’ of cheese are fast disappearing, so far as the London clieeses. 
trade is concerned, and that the Cheddar system is gradually 
extending itself. Even for Cheshire cheese, excepting a few of 
the very finest dairies, the London demand, compared with what 
it was before the year 1868 — the cattle-plague year — ^is very 
small. The bulk of the trade in Cheshire cheese is now done 
at Manchester and Liverpool. The American and Canadian 
cheese — especially the former — is very similar in character to 
Cheshire cheese, and the quality is so good that only the very 
finest makes of Cheshire can stand against them. 

But, more important than this competition between American 
and Cheshire cheese, the way in which the Cheddar shape and 
make have thrust other local makes out of the London market is 
worth noting. At none of the warehouses visited could a single 
Derbyshire, Leicester, Blue Dorset, Ayrshire, or Dunlop cheese 
be seen. * There is no demand for these sorts here — trade in 
them quite dead,’ was the invariable remark. The London 
cheese-eater has now acquired an almost exclusive taste for the 
Cheddar sort — ^the preference being given to one with a clean 
skin, of white colour, solid and firm in texture, mellow to the 
palate and with a slightly nutty flavour. At the warehouse of 
Messrs. John Corderoy and Son, in Mill Lane, Tooley Street, there 
were only Cheddars and Cheshires in stock of English make — 
the rest being Canadian and American. Three lots of Cheddars 
from different dairies were examined ; the first consisting of a 
very even parcel of 20 cheeses. One of these measured across the 
top 1 foot 2^ inches, and was 10 inches in depth. It weighed 
64 lbs. The weight of the 20 cheeses was cwt., or 1260 lbs.. 

— ^the average of the whole being 63 lbs. The next dairy 
consisted of 76 cheeses ; the one measured was 1 foot J inch 
across, and llj inches in depth, and weighed 79 lbs. The 
weight of the whole was 53 cwt., or 5936 lbs; the average 
being 781* lbs. per cheese. The third dairy consisted of 23 
chases, and weighed 17 cwt., ox 1904 lbs., on an average 
82f lbs. per cheese. The one measured was 1 foot 2J- inches 
across the top, and 13 inches in depth. These cheeses were 
made at Langport in Somerset. They were selling at from 70s. 
to 90s. per cwt. of 112 lbs. 

‘‘ Of the Cheshire cheese examined, the first lot was a dairy 
of 18 full-sized che^es, weighing 14J cwt., or 1624 lbs., or an 
average of 90J lbs. per cheese. The one measured was 1 foot 
3 inches across the top and 1 foot 1 inch in depth. 

VOL. XIV. — S. S. 3 A 
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^ Of tte secondary or medium size, three dairies were inspected. 
The first consisted of 50 cheeses, weighing STJ cwt., or 3080 lbs., 
or an average of 61 J lbs. per cheese. The one measured was 
1 foot 2 inches across, and 11 inches in depth. The next dairy 
consisted of 18 cheeses, weighing 8f cwt., or 980 lbs.; the 
average weight per cheese being 54J lbs. The one measured 
Was 13 inches across the top and 11 inches in depth. 

^ There is another size of which examples were examined — 
small or lump cheeses, as they are called. Thus, a dairy of 
20 cheeses of this sort weighed 7 cwt., or 38 J lbs. apiece, measur- 
ing 11^ inches across the top and 10 inches in height. These 
Cheshire cheeses sell at from 60s. to 84s. per cwt. 

At the warehouse of Messrs. Whitehead and Mullens, double 
Gloucester cheese ranged from 16 lbs. to 32 lbs. each. Single 
Oloucesters, 8 or 9 to the cwt., are almost unknown in the London 
market. 

** Wiltshire ioaf-cheeses ranged from 5 lbs. to 10 lbs. each, and 
Oieddar leaves from 7 lbs. to 20 lbs., and sometimes 22 lbs. 
eacb. I 

At the warehemse of Mr. W. J. Hutchinson, in Tooley Street, 
the trade is principally confined to the loaf-cheeses. North 
Wilts loaf-cheese, weighing 9 lbs., measured 7J inch^ across 
the top and 5f inches in depth; another, weighing 8 
6f inches across the top and 5f inches in depth. A nlinib^i^f 
Double Gloncestersj ranging from 4 to 5 to the cwt., measured 
about 1 foot inches across the top and 4^ inches in depth. 

At the wai^ouseiS of Messrs. J. H. Crump & Sons, in White- 
cross Street, Union Street, Borough, there was a greater variety 
of cheese than at any of the other pla^ses ^ visited. Messrs. 
Cmmp appeared at the last^ Dairy Show the 

agents for Mr. NuttalFs excellent idis|ilay cf^ S^tohs^ ifr which 
vsuiety of cheese this firm do an imn^nlse bmsirress. OnM Ex- 
pected, therefore, to have found hete a large quanMty of Stiltons, 
but it appears that there is little regular trade in this variety 
of cheese; nearly all the best selling sizes (about 12 lbs. from 
the dairy, or 11 lbs. shrunk from the warehouse) being sold off 
at Christmas time, when nearly the whole of the business in 
Stilton cheese is done. A good Stilton is of a soft creamy 
textore that will mature quickly and evenly, and it must be 
mild in flavour. When thoroughly ripe and shrunk it should 
wdigh from 11 lbs. to 14 lbs. One of Mr, NuttalPs measured 
7 inches across the top and 9 inches in depth, and weighed 13 lbs; 
Itffcid matured remarkably well, the blue lines being very 
distributed through the ch^se. Another of* Mr. NhttolFs 
fetches- acn^s the top and ’ was 'SJ' inches in height; ' 
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A dairy of Dorset cheese — ^not blue (skim-milk) Dorset — 
made at Barford was of excellent quality. Of a pure white 
colour, and mild flavour, and perfect shape, they measured 1 foot 
3 inches in depth and 1 foot 1 \ inch across the top.” Some 
reference to the skim-milk cheese manufactured in Dorsetshire 
and other butter dairies will be found in the following chapter. 


CHAPTEE Y. 

The Manufacture of Butter. 

The Butter Manufacture is, of course, more or less common The batter 
all oyer the country. In households where a single cow is mamifactures. 
kept, and on farms where the milk of a large herd is devoted to 
the manufacture of cheese, as well as in the so-called butter- 
dairy districts, the chum is in weekly use ; and butter-making, 
more or less skilful, results in butter of various quality. There 
are, however, some districts where butter is as much the exclu- 
produce of the dairy as cheese is elsewhere. From the 
port of Cork, in Ireland, as many as 500,000 firkins of Irish 
better . — weighing 70 lbs. apiece — are annually exported to 
England. And from Waterford, and other Irish ports also,; |arg|e 
quantities are sent to the English market The priampal 
English butter districts occur in Dorsetshire and Buckingham- 
shire, and till lately in Suffolk, where farms, generally below 
the average size of the county, with herds of 20 to 30 cows 
apiece, are devoted to this industry. In Ireland the cattle are 
acquiring more and more of a Shorthorn character, and this is 
also true of the Buckinghamshire district, whence large-framed 
Shorthorn cows, used for two or three years for hutter-dairj^ 
ing, are afterwards sold for milk-produce to the London cow- 
hosises. In Dorsetshire the cattle are more mixed — ^red and 
Herefords, large red Devons or Dorsets, and half-bred 
§h^harns. In Suffolk the characteristic polled breed of the 
is prevalent. I propose now to describe the Bucking- 
hamiAire, Dorsetshire, and Irish practice, with shorter reference 
to other districts ; and this will sufficiently illustrate the butter 
maanfacture of the country. 

In BmMnyhamMr^ a farm of perhaps 150 acres is probably A BacHag- 
almost wholly permanent ^ass-land. The cattle aie grasped in 
summer, and fed on hay during winter, still in the field, provided, 
perhaps with an open shel<nr-shed. Wh^n a small proportion of 
^able land belongs to the feonn, the cows may receive a few turnips 
or mangold-wurzels, with straw for fodder, and thus economke 
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the hay. On such a farm the cows are brought in some num- 
bers to the pail during almost every month of the year, except 
July, August, and September. Although the early months of 
the year are the most common calving time, there are a few 
coming in to calve from the late autumn onwards, for a winter- 
butter produce is more profitable than any other. Large-framed 
Shorthorn heifers are bought — one-third or one-fourth of the 
whole number milked — to calve at 3 years or years old. They 

are kept two or it may be three years, and are then sold, just 
after calving their third or fourth calf, for the London milk 
market. During their stay on the farm their milk is thus at its 
richest, and afterwards, though poorer, it is more plentiful, and 
thus the buyer in each case gets what he wants. Bought at 
22L to 26/. each, they may sell for 30/. and upwards when 
parted with. They will yield when in full milk, after the first 
and second calf, about 1 lb. of butter daily apiece, on an ave- 
rage ; indeed, as newly-calved cows are almost constantly coming 
to the pail, the herd should average through the year 5 or 6 lbs. 
a week apiece. The calves are sold either at once, for whatever 
they will fetch, or, if kept till ten days old, for 30s. to 50s. apiece 
for bull and heifer calves respectively. Of course there are 
many farms where the stock is home-reared, some of the heifer 
calves being brought up to take their place in the herd. Milked 
morning and evening, the pails are brought in from the yard or the 
field, and poured through a sieve into shallow leaden vessels^ in 
which the milk stands 3 or 4 inches deep. It is there skl&fi^ 
morning and evening, as long as it is sweet; sometimes oril^ 
in summer-time, but in winter three or four times- TH^ cream is 
kept in a deep leaden vessel, where it is stirred every now and 
then, and churned twice a week. The chum of the district is a 
large barrel-churn, capable of turning out from 40 to 60 lbs. of 
butter at a time ; and it is driven by horse-powef. It may revolve 
on friction-wheel bearings, but is simply a wdl-made oaken 
barrel, with a side opening which can be safely closed ; and there 
are four or five flanges, extending inwards from the inner surface, 
rather more than one-third of the radius, which carry the con- 
tepfcs round with them as the cask revolves, dashing and breaking 
the cream in the course of the revolution. Raised to some 60^^ 


Fahr, in winter, by heating a portion of the cream in a tin vessel 
floating on a boiler, and cooled to that temperature, if possible, 
during summer, the cream yields its butter in forty or fifty 
mihptes. It is collected ultimately in lumps by the beaters, the 
dknfn revolving more slowly as it is felt to be coming. The 
.lll^ller^miik islet out and cold water is put in, and the revplutibn 
' until the water comes away almost clear. Talien 

^^p||lb|3&psinto a shallow tub, it Is there kneaded with the haiids, 
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first in successive waters and afterwards on a dry slab, until tbe 
whole of the butter-milk is removed ; after which, beaten with 
so-called butter-boards, it is weighed in 2-lb. rolls and is ready 
for sale. A little salt is well kneaded in with the butter before 
the weighing, but not so much as to give it a salt taste. 

The skim-milk is used for fattening pigs. It is sometimes 
given alone, but generally along with from 3 to 7 lbs. of meal 
(barley and Indian com) daily, according to the size of the hog. 

The profits of the pigstye are said to pay for the labour. The 
difference between the buying and selling of the cow yields a 
profit which covers the risk of loss from abortion and drop 
after calving, as well as general disease ; and the annual produce 
in butter and in calf together may amount to 18/. a cow. Of 
late it has become more generally the practice to give to milking 
cows 2 or 3 lbs. daily of linseed-cake apiece, especially to those 
which come to the pail in winter or before the grass is ready. 

The quality of the milk derived from young cows fed on hay and 
good grass is as good as it can be, and the quality of the butter 
of the district depends solely on good dairy management. Great 
care is taken — by industry in keeping all vessels clean, scouring 
the leaden vessels with sand and ashes, after their successive 
uses, and scrubbing and seeding all wooden vessels, also by 
laborious manipulation of the butter, adding the requisite pro- 
portion of salt — to insure the first quality ; and Aylesbury butter 
commands the highest price in the market. 

Dorsetshire practice differs from that of Aylesbury mainly in A l>orsetshir8 
the somewhat different feeding of the cattle, but also in the manu- 
facture of a skim-milk cheese. The farms are generally to some 
extent arable as well as pasture. The dairy is sometimes let, 
as in Ayrshire, to a dairyman or ** bower,” who pays an annual 
rent of from 12/. to 13/. per cow, receiving certain allotted quan- 
tities of grass and other materials, together with the use of the 
dairy and its appliances. Sometimes, however, a farmer agrees 
with a dairyman to manage for him. This manager is paid Id* 
per cow weekly, besides having dwelling accommodation, fuel, 
milkr aud a certain allowance of butter free. The year is sup- 
posed to commence on February 14, when a certain quantity of 
land is apportioned to the dairy — about an acre of pastuie and 
an acre of ‘*hay grass,” Le* feed after the hay has been grown 
and saved, to each cow. Calving is arranged to commence 
about Christmas; and, as they calve, the cows are tied up in 
stalls and are fed entirely upon hay, and when thus tied up the 
average weekly produce of butter has been as much as 5 lbs. from 
each cow. The bull-calves are generally sold fat to the butcher 
When from four to six weeks old. When three or four days 
old they go into a shed or barn, where they soon learn to drink 
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from the pail the warm $i:im“inilk 3 and after a short time they 
begin to eat a little hay and meal. They are kept well bedded 
with straw, though their house is not cleaned out ; and in the early 
part of May they go forth either for sale, or to be put on green 
food and become a portion of the stock of the farm. When the 
dairies are let, a quarter’s rent of a cow was formerly frequently 
allowed the dairyman for each calf brought up by him ; so that, 
to state something like an average sum, if the cows are taken at 
12 guineas each, the price of the calf would be 3 guineas ; but 
now calves are worth more. 

In April there should be some feed ready in the water-meadow 
to save the hay and to improve the quality and increase the 
quantity of the butter ; and on or about May 12 the cows take 
possession of the cowlease, and are entirely on grass until the 
frosty mornings of Noveml3er make the first and comparatively 
slight claims upon the haystacks. Some five or six weeks before 
due to calve, the cows are allowed to go dry, and are then 
removed to the yaids to feed upon straw, with a small allowance 
irf cake. Formerly it was the irule to give nothing but straw, 
which probably in the days of the flail may have been fresher 
and better, but daily farmers now more generally recognise 1>he 
utility of c^e for the in-calf cow, as well as for the improvement 
of the land. 

Heifers are seldom permitted to bring their first calves befi^e 
they are three years old, and then not earlier than Mardbpiicr 
April. Those rising two years are wintered on straw^l^fslp 
on inferior hay, with a run out if it is to he had. axe fed 

upon hay, roots, and some supplementary ineal or ^ 

The butter average of the year may be from Jfi fe 18 dozen of 
pounds. The importance of exact punctual ityds fully recognised. 
Regularity, method, and cleanliness are tlfe rule. The cream is 
taken after the milk has stood tweuty^four or thirty-six hours 
in earthenware pans holding ahwt 2^ gallons each, and it is 
churned three or four times a week in the old-fashioned barrel- 


chum. Care is taken to squeeze and knead, and heat and 
press, and wash the butter-milk out. The butter, duly salted, 
is either rolled into lumps or fashioned in fancy pats, or tubbed 
as d^iired ; and despatched either to the country factor or to 
some large London firm or hotel. ;? 

As for the cheese made from the skim-milk, the skim-milk is 
treated very much as ordinaiy whole milk is treated itr flie 


of a cheese from it. And though more people 
'Dorset cheeses ds- madof from skim-milk,' - 

:'bediig :gdt rifl^of -Se?.. per4b%^'it 
suppiyris. bamty 
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In the neighbouriBg county of Devon, butter is made, without Devonshire 
churning, frmn clotted cream. The pans in which the milk has htitter. 
stood for twenty-four hours are placed upon a hot plate, until 
the milk is rais«l nearly to the boiling temperature, indica^d 
by the formation of blisters under the coat of cream, which 
bi^mes thickened and tough, and may be lifted bodily off. 

The butter comes from it readily by stirring for a few minutes 
in a dish, either with the hand or with a wooden spoon. 

For the following notes on Irish Dairy Susbamlry I am in- Irish dairy 
debted to W. Bence Jones, Esq., of Lisselan, Clonakilty, county 
Cork. The soil and climate of Ireland are favourable for the 
growth of grass ; there is a constant fresh spring of grass and 
very few hot days, than which nothing can be better for cows 
and butter. Probably nowhere can better butter, in all respects, 
be produced, and the reason why so much inferior butter is 
made in Ireland is wholly from the habits of the people. Care- 
les^ess and slovenliness are the root of the evil. 

s in some districts the whole milk is chnmed. In Munster only 
dbe cream is used ; and on large farms, feeding 20 to 50 cows, 
^m^llent butter is often made, which brings the best price in 
the markets, to which it is sent in firkins of 65 lbs; to 70 lbs. 

.1 Facilities of communication and the high price of good and 
even bad butter in England have greatly affected the trade. 
Formerly the chief market for Cork butter was in foreign cmm- 
tries and the colonies. Now rerj little of the foreign trade 
remains, and none of the coloniaL England is tlm market for 
nearly all the Irish butter. It was necessary that batter to be 
exported should be heavily salted, using 5 to 7 Ite. of salt to 
the cwt,, else it would not keep. The trade in diis heavily 
salted butter is a profitable one to tbe Ck^rk dealer, Imt bad for 
the producer, because the heavy salting of butter makes it 
n^jessarily an inferior and lower-priced article. ^ 

4 The great body of Irish farmers, too, keeping six or eight 
or ten cows apiece, can never get the best price, even of CJork 
for their butter. They cannot usnillj fill a firkin of 
®felbs. at one churning ; and if a firkin is filled at two churimi^s 
'mA ©qa^y good butter, that still reduces its quality. Aiw^lmr 
mode of buj^e^ accordingly has sprung up in the past twenty- 
five years. Deakrs in ail the smaller, towns buy butter every 
market-day, fresh in lumps from the farmers, Scg. These men go 
by the name of ** slashers,” because they attend the « market with 
a large square bib mi a catt, into which they slash” the lumps 
^ butter bought. It isiitaken hom%tWa^ied- in Cold water to 
nemowe butter-mHk, and at last washed in warm water, and 
together into a mass of fone t^tuie^and in a 

mnifiuid state, after being sadted, it is poured into frrH 
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hardens on cooling. It is said that clever rogues can manage 
to keep so much of the warm water in the butter as to add much ' 
to its weight. On the other hand, as the ingredients that cause 
rancidity in butter are undoubtedly volatile, washing in warm 
water removes these taints and sweetens inferior butter. The 
effect of the warm water is to break the fibre,” as it is called, 
Le. to do away with the granular appearance which the best 
butter has. Such butter is very seldom better than third quality 
in Cork market. It is, however, good wholesome butter, fit for 
all kitchen purposes ; and the breaking of the fibre makes it 
spread better and go further in making pastry, for which purjpose 
it is bought by large confectioners in towns, who make pastry 
on a wholesale scale. 


In spite, however, of defects — the bad influence of market 
defects, as well as those from neglect in butter-making — it is 
certain that in the South of Ireland dairying is much the most 
profitable way of dealing with land, and accordingly the number 
of TOWS kept constantly increases. There is no difficulty even 
with land in poor order, that is worth 205. an acre to let to a 
tenant, in making a return of 405. an acre from it by a dairy. 
Since the famine, the practice of letting cows to a dairyman 
has greatly increased. The owner provides cows, utensils and 
house, and land for potatoes, to be manured by the dung of the 
cows. The dairyman is allowed to keep two or three sheep, 
and a horse or donkey, according to the size of the 
About 4 acres of ordinary land are allowed for each cow Tlfe 
rent is from 10/. to 11/. per cow. 

Winter feeding is little thought of. The cliznate gives a 
constant spring of grass through winter, and there is a little 
straw from the oats grown after the previous year’s potatoes, and 
perhaps a cock of hay ; and if there is any rough land or waste 
on the farm, there is some winter pidking from it. There is no 
doubt the cows thus let are more profitable ; for few tenants 
n^ke so much as 10/. a cow from those they do not let. 

^ But great changes and many improvements are needed in the 
totlper-arrangements of the South of Ireland. An open market, 
wtore all can buy and sell at free prices, is the first want ; and 
smaller packages should he the rule, like those in which 
l^eraiaiidy butter comes over — ^packages of various sizes, so as 
small farmers. 


of churning whole milk has been adverted to 
plan exists also to some extent in Scottish dsdrj 
whole milk, after cooling in shallow vessels, is 
vats, where it lies undisturbed for. three W' 
which it may sour and; thicken. The; churning, 
in large upright churn% with two or'thr^ ■ 
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plunging boards on a common axis. The butter is longer in com- 
ing, and is said to be hardly of such good keeping quality, owing 
to the larger proportion of casein which it is believed to contain. 

There are some points affecting butter-making generally, and 
not belonging to any particular district, to which reference 
should be made. Any offensive taste of butter, owing to faulty 
feeding of the cows — as when they are getting turnips, and in a 
l^s degree when they are getting cabbages, or mangold-wurzel — 
is tried to be corrected in the milk. A drachm of chloride of 
lime in the milk for every infected pound of butter — a dessert- 
spoonful of a strong solution of saltpetre to every two gallons of 
milk — are among the remedies employed. The heating of the 
milk before setting it for cream in order to dissipate the faulty 
aroma — or the steaming of the turnips, and giving them in a hot 
mash to the cows, so as in some measure to drive off the aroma 
befcM?e they are taken as food — is recommended as likely to have 
the same result. Anyhow, care should be taken to give the cow 
only perfectly fresh and wholesome food of these doubtful kinds — 
especially avoiding any decayed turnip or cabbage leaves. 

Another point of first-rate importance, whether in butter- or 
cheese-dairies, is the need of setting the milk — ^whether for cream 
or cmd — -in a perfectly sweet atmosphere. The neighbourhood of 
fod smells, and even of a larder, is mischievous. Milk easily 
acquires a taint. This is universally known, but acted on with 
various degrees of intelligence. Dairies are almost universally 
in a washed and wet and often sloppy plight, and it is not at ail 
generally acknowledged that the air should be not only sweet but 
as dry as possible, in order to dimmish its power for mie^hief. 

The apparatus of the butter dairy, besides the milk pail (a pairj 
wooden one-handled vessel holding 4 gallons or thereabouts), 
includes the vessels in which the milk is set for cream, glazed 
earthenware or glass, or tinned or enamelled iron (the first the 
mof^ common) holding 2 or 3 gallons each, or large shallow 
vats of the kind already named ; the skimming-dish — a 
tin saucer perforated to allow the passage of milk ; the 
churn, either a barrel-churn or an upright cylinder in which 
an aicis carrying several plungers works up and down, or a 
fixed horizontal cylinder with revolving dashers inside. Some- 
times this cylinder is of tinned iron, and provided with a dupli- 
cate coat, leaving an interval into which hot or cold water may 
he introduced, according to the season of the year. There are 
also fancy chums, in one of which two revolving dashers on 
upright axes are worked alongside, and partly inside one 
another. In another, a long wooden tub is divided by a longi- 
tudinal partition, open, however, at either end, and dashers 
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placed in one of these divisions, beat* ** and, so to speak, grind 
the milk, as it continually passes along one side of the partition 
from one end to the other, and thence through a screen placed 
on the other side, which catches the butter as it forms. In yet 
another form of churn, beaters are provided of cellular structure, 
so that air is taken down and mingled with the cream. The 
common barrel-churn was proved to be the most efficient form 
of all by the latest official trials — those instituted by the Royal 
Agricultural Society at their annual Show at Oxford in 1870. 

In addition to pails and vats and churns there are shallow 
tubs or slabs and butter-boards, by which the making up of the 
butter is accomplished, also scales to determine the weight of 
the roll or pat. 

The implements of the cheese dairy include large vessels of 
tin or wood, in which the milk is set for curd ; knives and 
curd-breakers for reducing the curd after it is formed ; tank 
for receiving the whey ; curd-mill^ — a single pair of toothed 
cy linders— for grinding the curd as soon as it is dry enough to 
mix with the salt; cheese vats of sizes corresponding to the 
kind and size of cheese that is being made ; presses in which 
the vats are subjected to a sufficient weight for the consolidation 
of the cheese and the further removal of its whey ; and shelves 
or floors on which, at a uniform temperature, the cheese is daily 
turned and gradually ripens for market. Iron presses are in 
common use now, in which by compound leverage a small 
weight is multiplied into the pressure that is required.* 

I have not spoken in this Report of anything but the ordinary 
dairy practice of this country. The admirable methods and 


* It may illustrate the aitentiou which is now heing^ paid ^ dairy 
and to their improvement if I here ©stiaot the instructions given to the 
dairy implements at the Bristol Show of the Boyal JtgtitJUltuial Society/wlffi 
reference to the improvements of which they may li suac^pdble. Attent^ is to 
he directed to the following particulars in each Class. 

“ Class 1. — Cans for carriage of Milk: Facility of cleaning^ facility of filling, 
ventilation, freedom from spilling, means of preventing monon in milk when 
travelling, and strength, are points which will be specially noted. 

Classes 2 and 3. — Churm: The relative merits of the chums will be decided 
with reference to the following considerations : — The condition in which the butter 
leaves the chum, its quality and quantity, the facility with which the churns can 
be cleaned, and the time which the churning occupies. The butter will be weighed 
and judged after the process has been completed by the esdiibitors, an<h. if 
peqess^y, analysed by the Society’s Chemist. 

** Olas^ 4 and 5. — Butter-workers : The points of merit will be: — completeness 
of estr^bkm of moisture, absence of hand contact with the butter, freedom dP 
iWfedfefee from fooling, facility of cleaning, and power required. . . 





iese Tub : Facility of filling and cleaning, mode and 
drawing off whey, eeoncnny of Isdiour generally in 
out the curd. 

^-Ourd-kn^e and MiU: Adaptability to their purp£^, f®^ty 
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contriva^nces which have been introduced from America and 
Denmark for the manipulation of butter are known : — ^tables 
revolving under corrugated cylinders, by means of which the 
due kneading of the butter for the extraction of milk is more 
perfectly accomplished than by a careless hand — accomplished 
too without the danger of losing. the finer flavour which runs 
some risk of loss when large quantities of water are employed 
in making up the butter : the plan, also, of taking the cream 
from milk set in deep cans for the purpose. Neither of these 
plans, though known as being to some extent recommended by 
American practice, is as yet to any extent adopted on English 
dairy farms. To set milk for cream in deep vessels and to 
hasten the process by surrounding them with cold water in both 
ways diminishes the liability which the cream and therefore the 
butter from it incurs of acquiring the seeds of decay by exposure 
to the air. It diminishes both the area and the time of the 
expomre suffered by a given quantity of cream. Neither of 
these practices is, however, as yet known in English dairy 
management ; and it has been my duty simply to report English 
practice as it at present exists. I will, however, so far depart 
from this rule before concluding this Report, as once more 
t6 bring under the notice of English as well as foreign readers 
the instructive method of recording the experience of a dairy 
which was adopted nearly twenty years ago by Mr. J. Thornhill 
Harrison, Mem. Inst. C. E., then of Frocester Court Farm, 
Gloucestershire — reproducing the diagrams employed for this 
purpose, which were published in the ‘Agricultural Ga^tte’ so 
long ago as 1862. The quantity of milk from each cow taken 
once a week is depicted in the upper diagram (page 4S2} whose 
lines thus represent the daily produce in quarts of three sepa- 
rate cows for each week from the twelfth to the forty-third week 
of 1862. It is evident that by a pictorial diagram of this kind 
not only is the behaviour, value — ^profit or loss indeed — of each 
cpw kept constantly and strikingly under the notice of the farmer, 
Ite a comparison of it with other records, as those of weather 
and iiealth, for example, is full of useful instruction for his future 
guidince. And even more is this true of the lower diagram, 
which represents the milk produce of the whole herd in gallons 
for each week of the year to which each curve belongs. This 
diagram has been cut off at either end to admit it into the ptge, 

Classes 9 and ID. — Ch^m Turning and Cleaning General adapta- 

bility to its purpose. 

‘‘ Class if . — Atdomaiia Mm^im for preventing rising of Cream : Adapta- 

bpity to its purpose. 

^ Class Cooler : Time occupied m reducing the iempoatoe a given 

number of degrees, and the cost of doing it” 
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otherwise the curve would have been seen to be continuous 
from one year’s end to the other ; for some cows were at the pail 
throughout. The herd numbered 55 cows in 1857, 52 in 1858, 
60 in 1859, 66 in 1860, and 71 in 1861 and 1862. It will be 
understood that the curves represent the varying quantity of 
milk for weekly disposal in the dairy. Where the herd is well 
managed on an ordinary dairy farm, unaccustomed to forcing by 
purchased foods, an annual curve of this kind ought to corre- 
spond pretty nearly to the natural produce of food upon the 
farm. If grass fail the curve will drop, and if it be particularly 
abundant in any month the curve in that month will rise ; but 
there are also other circumstances on which it is contingent. 
Thus the remarkable drop in the curve for 1862 between the 
thirty-third and the thirty-fifth week of that year was not owing 
to any sudden failure of food ; it was owing to a sudden failure 
of h^lth. The foot-and-mouth disease attacked the herd at 
that time and produced the result thus strikingly represented.* 
Again, the very late ascent of the curve in the case of the year 
1858— not till the thirteenth week of the year — was not owing 
to lack of food ; it was owing to the cows not coming to the 
pail early enough. And this points to a fault, whether unavoid- 
able or the result of mismanagement, which was no doubt of 
very serious consequence. The cows ought to be in milk before 
the time when grass is plentiful. And curves which, like that of 
1862, rise continuously and almost abruptly during the fifteenth 
and sixteenth weeks of the year, show that the cows were then 
in the condition in which they are able to make the full use of 
their opportunities. Even the detaOs of this diagram are worth 
studying. Thus a sudden drop between the eighth and tenth 
weeks of 1862 tallied exactly with Mr. Glaisher’s meteorological 
report : “ From the 20th of February to the 13th of March there 
was a daily deficiency of temperature to the extent of 5^ 2” Fahr.” 

These lines are obviously useful to any farmer who seeks 
guidance from experience ; and I am sure that Mr. J. T. Har- 
rison, now of Ealing, Middlesex, did a good thing hy the 
m^od which he thus pointed out and practised, of pictorially 
repBBsenting the proceedings of a dairy ; and 1 think that it well 
dese^es mention in a Report of English Dairy Management. 

I conclude with the following general summary of English 
dairy experience. 

The profits of Dairy Husbandry in England, as elsewhere, 
depend, (1) upon the health of the cattle ; (2) npon the selection 
and the maintenance of a suitable breed of cows; (3) upon 
proper treatment and feeding of the live-stock ; and (4) on the 
detaUs of dairy management. 

* Each of tlie eows represented in the upper diagram suffered fiom this disease 
between the 33rd and the 37th weeks of 1862. 
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One more paragraph on each of these four points ; — • 

1. Trusting to our insular position, and resolute in an instinc- 
tive personal independence which finds expression in the adage 
that every Englishman’s house is his castle,” we have not, till 
lately, given our Government the power to deal with cattle 
disease as it is dealt with in Continental countries. The 
measure, however, which is now on the point of enactment 
will both protect us from the importation of foreign diseases, as 
cattle-plague, pleuro-pneumonia, and foot-and-mouth disease, 
which have been (the first occasionally, and the two last more 
constantly), since their first importation, the very bane of Eibglish 
dairy farming ; and it will give the equally necessary power to 
restrict or altogether forbid that movement of cattle to and from 
an infected district, on which the spreading of disease depends. 
The cultivation of breeding cattle, and with it the 
of our dairy husbandry, which has been checked of late years by 
the risks of these diseases, may, it is hoped, now be more 
actively resumed. 

2 a !l^cepting only the Shorthorns which are spreading every- 
where, the selection of the breeds of cattle to be cultivated has 
been already accomplished in the several counties to which they 
belong. The Ayrshire, Devon, Hereford, Norfolk, Polled Angus, 
Galloway, and other breeds are localised, and are fitted by adap- 
tation during many generations to the circumstances of their 
several localities. I should have mentioned under this bead 


that large numbers of the Dutch black-and-white cows are now 
seen in every dairy for the milk-supply around London. They 
are good milch-cows, but inferior to the Shorthorns in that 
aptitude to lay on flesh when milking is over, on which the 
profits of a London dairy very largely depend. AithoUghjJbi^ 
ever, the breed of any locality is pretty generally fixied, th^e is 
a continual improvement of each breed in progress; Continual 
elFo|-t is made by the selection of bulls of known families within 
each breed to maintain the qualities that are most desired in the 
offspring. Especially is this true of Shorthorns, of which there 
are specific strains and families known respectively for their 
milking qualities and for their meat-producing aptitude. Our 
ordinary dairy farmers are more and more in the habit of 


atlemiing the great spring sales of Shorthorn bulls at Dublin 
ymd at Birmingham, and elsew’here, to choose their purclmses^ 
often at high prices, with especial reference to the known hit^ry 
of the families to which they belong. . ^ 

The ^ ordinary management of the herd in our dairyi^^fa^ 
^©^pbing for the milk supply, where quantity 
consideration, and where much more liherad feedii^^JW 
'' ■■ ^^p Aj.g^-TTrcomsists in letting cpws graaie in,thq, summer,,, ^d 



701=455 


Hmhandry. 

feed either in fields or yards on hay or straw,, with a little cake 
and turnips, during winter. It is now, however, becoming more 
the fashion to provide a certain proportion of arable land on the 
farm, and to grow cabbages and vetches wifti which to eke out 
the^^ass in the later summer months and mangold-wurzels for 
use in early spring ; also to give cake in considerable quantities 
to young stock in the field and to cows in heavy milk. The 
kindly treatment of dairy cattle, and the provision of good 
food and clean water, are of course everywhere well understood 
to be essential to successful dairy farming. 

4. The details of dairy management have been described . 
Given sufficient knowledge of the arts of butter-making and of 
cheese-makings it may be said that cleanliness, and earnestness 
in. the known rules of ordinary practice are the true foundations 
of success. There is one point, however, not yet named, on 
whichj more than on anything else whatever, the farmer knows 
his success to hinge — ^the one of all others which needs the 
auction of the master, and in which accordingly, in order to 
due superintendence, the master himself in many a large 
dairy district invariably takes a share of the work — and that 
condition is that the cows be always thoroughly milked out. 
This one particular will make all the difference between profit 
and loss upon a dairy farm, more certainly than any other that 
can be named. The operation of milking is indeed becoming 
mmre and more the difficulty in the waj of dairy farming. And 
he who shall invent a good milking-machine will well deserve 
the wealth which it is certain to confer upon him. 


CHAPTEE ON PASTOEAL HUSBANDEY, 

By W. T. CAEBiHaTON. 

PitelPOBAli husbandry varies very greatly in different parts of Variations in 
England, in consequence of the great variations of climate and 
seal which exist, and which have an influence upon the kind of* ® ‘ * 
stoci k^t, whether cattle or sheep, and upon the mode of 
management pursued. Thus we find cattle kept most largely in 
the north and west of England, and in those districts where 
there is the largest proportion of permanent grass, owing to a 
damp climate and heavy land. 

The eastern, southern, and south midland counties, where 
rainfall is much less and where much of the land is light, 
mn more especially devoted to sheep fanning. 

In describing the present practice of gra^ng cattle in the 
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various districts of England, some reference to the special 
characteristics of the most important breeds of English cattle 
is unavoidable. Each of them has its special merits, and its 
advocates maintain its superiority. 

Much care and attention have been bestowed upon the breed- 
ing of cattle in the last fifty years, and the result has been a 
great improvement, not only in special breeding herds, but in 
the general character of the stock of the country. 

The Shorthorn The Shorthorn breed of cattle stands before all others, both in 
breed of cattle, numbers and general usefulness and profit. Cultivated 

with judgment, they possess large level frames well covered with 
flesh, great aptitude to fatten, early maturity, and excellent 
quality of beef, combined with great robustness of constitution, 
and, under proper care and management, excellent dairy 
properties. Even where dairy produce is not sold, the posses- 
sion of dairy properties is of great value in enabling cows to 
rear satisfactorily their own offspring. 

Shorthorns are also admirably adapted for crossing with 
animals of other breeds, or of no particular breed. Very fine 
beef-animals are every year produced by crossing the Scotch 
breeds with the pure Shorthorn ; and a good welhbred Short- 
horn, if put to common cows of no particular breed or special 
merit, will generally get stock far superior to their dams in size, 
form, and quality. Shorthorns are the prevailing breed in the 
north of England ; but pure-bred herds exist in every county in 
England. 

Management I will only cursorily describe the management of a pedigree 
herd, where the object is the production of a first-rate animal 
regardless of cost. Ample box and yard accommodation is pro- 
. vided. The cows are not often expected to do much more than 
rear their own offspring, even if they do this without help. 

The calves, which are dropped at all times of the year, usually 
run with their dams, being allowed to go on the pastures, when 
fine, except in winter, and being brought into boxes at night. 
They are early taught to eat linseed-cake, and bean-meal with 
hay and cut roots. 

The bull-calves, except those decidedly inferior, §re deemed 
too valuable to be reared as bullocks, and are kept for stock 
purposes and sold at from 9 months to 18 months old, either at 



hmne or at one of the auction-sales now held every spring at 
Birmingham and other central places. 

The Birmingham Show and Sale held iri March every year, 
at which more than 2501. is given in prizes, has, with excellent 
mato^ment, proved a great success. From 200 to 300 young 
of pure pedigree, and many of them of great merit, have 
Isold each year, at an average price of from 35?; to #)Z, 
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This sale has already exerted a marked influence on the cattle- 
breeding of the midland counties, many bulls having been pur- 
chased there for the large dairy and breeding herds of common 
Shorthorns. There has also been a demand for exportation. 

I will now describe a system of rearing cattle for sale at from Hearing of 
2 years to 2^ years old, recording, as an example of many others, 
the actual practice on a mixed arable and pasture farm. Fifteen ‘ 
very good non-pedigree Shorthorn cows are kept as a regular 
breeding herd, and about fifteen heifers calve each year, at the 
age of from 2 to 2 J years. A Shorthorn bull, of good frame and 
flesh, and of pure pedigree, is always kept, for which the owner 
does not scruple to pay from 40 to 80 guineas. The cows 
mostly calve about Christmas, or in the early months of the 
year ; their calves are all reared, and a number of young calves 
of the best quality that can readily be obtained are also 
purchased. The cows are not milked by hand ; but the calves, 
which are kept in pens near the cattle-shed, are suckled twice 
a day, two on each cow. 

The calves are early taught to eat linseed-cake and bean-meal 
or rice-flour, with hay or grass and cut roots ; if strong ones, 
when six weeks old, they are only allowed to suck once a day, 
and extra calves are purchased and put on the cows. At three 
months old they are weaned entirely from milk, and other calves 
take their places. The cows are well kept to increase and pro- 
long the supply of milk. The owner, an active and intelligent 
man, with the help of one or two boys, makes a point of 
attending to the suckling himself, as it requires watchful atten- 
tion. The calves from the two-year-old heifers are generally 
dropped in May, and these run with their dams in the pastures. 

The more promising of the heifers, after suckling their calves 
four or five months, are kept on in-calf to] supply the place in 
the regular breeding herd of cows drafted on account of age, 
imperfection, or barrenness. The remainder of the heifers, with 
the draft cows, are dried off and fattened. 

From 60 to 70 calves are thus reared annually ; they are kept Sammer and 
in yards partially covered, and are supplied in the summer with feeding 
fresh-mown grass or clover, and 2 lbs. daily of linseed-cake and 
bean-meal ; in the winter the allowance of cake and meal is 
increased to 3 lbs. each, and hay and cut straw, with whole roots, 
supplied liberally, until the latter end of April, when they are 
turned out into a luxuriant pasture of second-year clover or old 
grass, the cake being discontinued. 

In the autumn they are brought up into stalls or boxes, and 
fed with roots and straw ; and 5 or 6 lbs. daily of a mixture of 
ground corn, equal parts of beans, maize, and oats. 

In February or March from 4 to 6 lbs. daily is given of mixed 
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linseed- and undecorticated cotton-cake, in addition to the meal, 
making a total daily allowance of 10 to 12 lbs. each of cake and 
meal for the last two or three months^ feeding. Some clover- 
hay is also given, and mangolds are substituted for swedes. 

The beasts are all sold by auction on the farm in May or 
June, and for some years have realised an average of 29Z. each, 
a sum which would have been exceeded if the purchased calves 
had been anything like equal to those bred at home. The 
system has been found profitable on this farm. The very liberal 
consumption of cake and corn has produced a very valuable 
manure-heap, and has resulted in first-rate crops of corn, roots, 
and clover, in the improvement of permanent grass, as well as 
in a very large production of meat. 

On some farms, where a small herd of cows is kept to rear 
calves, a different plan is pursued. 

Other systems The calves are not allowed to suck, but are fed with milk, at 
of rearing first pure, and after a week or so with an admixture of linseed 
calves, oatmeal gruel. By this means, three or four calves may be 

brought up in succession by one cow, and, though they will not 
grow as fast as a calf having the whole of its dam’s milk, they 
may, if carefully managed, thrive very well and be reared with 
economy and profit. 

Sweet skim-milk, with the addition of scalded or boiled lin- 
seed, is an excellent food for calves, nearly equal to new milk, 
the oil of the linseed supplying to some extent the place of 
cream. 

On i^ome farms, well-bred Shorthorns are reared for beef 
purposes, sucking their dams, and being supplied with extra 
food as soon as they will take it. They are kept in boxes, and 
the process of fattening is continued from birth. They are 
supplied with good hay or chopped straw and roots ; or, in the 
summer, with green fodder ; and the allowance of cake and meal 
is gradually increased. They are sold to the butcher at from 20 
to 24 months old. 

Diseases of Calves reared entirely under cover never suffer from the hoose, 
calves. and rarely from the black-leg or quarter-ill, which two diseases 
frequently cause serious losses in the autumn and winter to those 
who rear many calves. The hoose is due to the presence in the 
windpipe or bronchial tubes of small thread-like worms, the 
germs of which are imbibed with the herbage. Lambs frequently 
suffer from the same cause. Great irritation is caused, and not 
unfrequently death results from exhaustion. 

Quarter-ill is a peculiar form of blood-disease, which attacks 
^qung cattle quite suddenly : the blood stagnates, and gangrene 
imes upon some portion of the body, generally a limb, hence 
of the disease, which spreads until it reaches a vital 
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part, when death ensues. Regular good keep, avoiding any 
sudden changes, or exposure to cold winds, is a safeguard 
against this disease. The plan of putting a seton in the dewlap, 
keeping up a constant slight discharge during the first autumn 
and winter, is commonly adopted as a preventive measure. 

Large numbers of heifer- and bullock-calves are reared in the Grazing of 
cold hilly districts of Derbyshire and the north of England, where 
the climate being quite unsuited to the growth of any corn, 
except oats, the greater portion of the land is in permanent grass. 

The young cattle are grazed with a flock of hardy LongwooUed 
sheep on the upland pastures, which in the summer and autumn 
are productive ; but as the winters are long, and it is often 
late in May before there is a good bite of grass, the cost of 
maintaining the cattle in the winter is considerable. 

A well-bred Shorthorn bull is turned out with the heifers 
when about 2^ years old, and the latter are sold in-calf the 
following November. The steers are also usually sold at the 
same age, and are taken into the midland and eastern counties. 

The custom of using cake or other feeding-stuffs to supple- 
ment the home-grown fodder is increasing, and results in the 
cattle attaining better growth, instead of, as was previously 
often the case, losing in winter the condition gained during the 
previous summer. 

On some grass-farms, where there is little winter provision, 
the young cattle are purchased each year in April or May, and 
sold again the following October, leaving, in a fairly good season, 
from 2f. to 4Z. each for their grass-keep. Suitable young cattle 
are, however, often difficult to find in the spring ; and when the 
prospect of winter-keep is bad, they are sometimes sold for little 
more than they cost. 

Where a farmer breeds his own stock and brings them to Method of 
maturity, he is able to watch their development, and is far more 
lilcely to bestow pains upon their breeding than when he sells housing in 
them young. On grazing farms, where there is little arable winter, 
land, and therefore little straw available for litter, and in the 
many cases where there is not adequate building to shelter all 
the cattle through the winter months, young cattle are kept out 
on the pastures with advantage wherever the land is sound and 
well sheltered, either from good ox-fences of thorn or holly, or 
from the natural undulation of the land ; 3 lbs. daily of decorti- 
cated cotton-cake with a little fodder, in addition to the old grass 
to be picked off the land, will cause them to thrive much better 
than in a badly littered yard or shed. 

Well-bred young Shorthorns, thus fed, will do thoroughly 
well, and just as in the turnip-fold the land is manured, so the 
pastures are greatly improved by the consumption upon them of 

3 B 2 
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cake. Grass-farms are known to me, where, from the larger 
number of cattle now required to consume the greatly increased 
summer production of grass, due to improvement of and increase 
in the acreage of permanent pasture, the present buildings will 
not shelter the whole of the cattle. 

The young cattle are brought through their first two winters 
without being housed, and by the aid of a moderate allowance of 
cake are kept quite healthy and growing, and are wintered at a 
less cost than if they were housed, if the interest on the outlay 
required to erect buildings and the cost of straw for litter be 
estimated. 

Some agricultural writers have pointed to this system as one 
of the blots on English agriculture ; but this is by no means, in 
all cases, the fact. 

The plan of allowing store or feeding animals to lose con- 
dition for want of some extra food is indefensible on economical 
grounds. Practical owners of cattle appraise the value of their 
cattle from time to time; and if, allowing for variations in 
market-prices, an increase of value in animals, not giving milk, 
is not apparent, they know that their keep has been utterly 
wasted. 

There is in England much rich grass-land, especially in some 
of our river valleys, which has not been ploughed for gene- 
rations, and is very well adapted for fattening cattle in the 
summer and autumn ; and on such land this is more profitable 
than rearing young cattle. If suitable cattle can be bought in 
the spring, and made fat and sold before the grass season is over, 
there is no necessity for providing a supply of dry fodder, and 
there is little labour involved in the system. 

In the dairy districts a large number of cows no longer de- 
sirable for dairy purposes — ^from being bad milkers, or proving 
barren, or having aborted^ — are sold in the spring and autumn, 
and their place supplied by others. The greater number of 
them have a cross of the Shorthorns ; and when well selected, 
of good flesh and young, having had only one or two calves, 
they are very desirable animals to feed. 

Of late years, some of the best managers have given cake 
to their cattle when feeding on the grass, and, if given with 
judgment to well-selected animals, it is never more profitably 
used. 

of A mixture of equal parts of linseed- and decorticated cotton- 
cake is found a most suitable food with grass, the cotton-cake 
checking the purgative nature of the grass. A daily allowance 
of this mixture, commencing with 4 lbs., increasing to 6 lbs., 
fee beasts approach ripeness, and costing from 2s, 6d. to 
fid per head per week, generally pays well. The beasts eat 
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less grass ; they rest better, generally lying down for an hour or 
two after receiving their cake in the 'morning : they fatten more 
quickly, and, when slaughtered, prove better, being thus more 
prized by butchers. 

Beef is always higher in price in the summer and early 
autumn than it is later; thus, beasts having cake whilst at 
grass command a better market. On farms where this plan 
has been in operation for a number of years, a marvellous change 
has occurred in the productiveness of the pastures. 

According to the estimates of our leading agricultural chemists, 

Dr. Voelcker and Mr. Lawes, the theoretical value of the manuriai 
residue of these cakes, after consumption by stock, amounts to 
nearly 5Z. per acre in linseed-cake, and still more in decorticated 
cotton-cake. Although in practice these values are probably 
liable to considerable deduction, there is very evident proof of 
the high value of cake-manure. It produces grass, not only 
luxuriant but of good quality, much more relished by stock 
than grass forced by common dung. It is applied to the grass 
in summer, whilst vegetation is in full progress; in showery 
weather, it is at once assimilated by the plants, and there is 
little risk of its being washed off the surface or too deep into 
the subsoil before being taken up by the plants. 

Well-selected cows, with this extra keep, will pay from Is. to Profit of 
10s, per week for their summer feeding, and in some cases much 
more than that. Old cows will sometimes fatten well ; but in 
hot sultry weather they are liable to gargel, which sometimes 
quite spoils them, and their beef is always worth less per lb. 
than that of younger cows. They are also larger consumers 
of food. 

Grazing farmers who have winter provision, generally buy in 
November or December lean young barren cows or heifers, and 
keep them through the winter on hay or chopped straw with 
roots, and a little cake or meal, so as to have them half-fat by 
the time the grass is ready for them in April or May ; the cake 
is given at grass, and the beasts are sold fat in June or early in 
July, paying lOZ. or 12Z. each for their six or seven months’ 
keep. Beasts not becoming fat by October are tied up in stalls 
and finished. There is an extra demand for fat beef of specially 
fine quality at Christmas, and many farmers keep their finest 
cattle for this market. 

There is a very large import of store cattle from Ireland, Iinport of 
principally heifers and bullocks two and three years old. We 
have no accurate statistics on the point ; but the value of this 
store stock has been estimated at ten-millions sterling. 

Owing to the large introduction of Shorthorn bulls into Ireland, 
the quality of Irish cattle has much improved. There are still. 
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however, many which, from want of breeding, from being half- 
starved in their youth, or from hardships incidental to travel by 
rail and steamboat, and transit from one market to another, are 
a long time after reaching the English feeder before they start 
to grow, and are unsatisfactory animals to feed. 

In past years they have also been a fruitful vehicle of infectious, 
disease, becoming contaminated on the journey; and the vessel,, 
railway-truck, or cattle-pen, when once infected, will taint each 
successive consignment of cattle. The Irish cattle are reared at 
a small cost as compared with our home-bred cattle ; the land 
is lower rented, and the winters are damp and mild, so that 
many of them are kept through the winter with little, if any, dry 
fodder. They are generally to be bought bigger for money than 
home-bred beasts ; and without a great change in our system, 
and a much larger breeding stock, they could not well be 
dispensed with. 

If a well-bred lot, not too low in condition, can be picked up 
they often do very well ; but rough coarse bullocks are difficult 
to feed. Some of these beasts are bought in the autumn, and 
wintered on straw and roots, with a little cake, or in grass-land 
districts on the grass, with a little fodder, and are fattened in 
the early summer. Many more are brought over the Channel 
in the spring : being generally small beasts, a larger number of 
them may be kept on the land. 

Bullock Shorthorn bullocks, many of them reared further north, are 

feeding. grazed largely on the feeding pastures of Leicestershire, North- 
amptonshire, and the adjoining counties. Bought at 2^ years 
old, they run in strawyards, having a few roots and a little cake 
during the winter ; they are pastured on the grass, generally 
without cake, through the summer and autumn, and ate then 
put in boxes under cover, receiving roots and chopped straw, 
and 10 lbs. to 15 lbs. daily of cake or meal. 

The great object of this winter box-feeding is to convert the 
straw into good manure, and for the winter feeding not much 
more money is often realised than the cost of the cake and meal 
consumed. Bullocks, very well bred and well kept from birth, 
will fatten at an early age; but, generally speaking, bullocks 
require a deal of time, and bullock grazing cannot compare in 
point of profit with the grazing of good cows or heifers, drafts 
from the dairy. Black Longhomed Welsh cattle are brought in 
considerable numbers at three and four years old into England 
to fatten ; reared on the Welsh hills, they are somewhat slow 
feeders; but, when fully ripe, the best of them are prime beef, 
much prized in the London and other markets. 

^The Herefords are a very fine breed of cattle for beef 
cattle, their meat being particularly tender, juicy, and fine 
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grained. They form the prevailing breed in their own conntv, 
and there are a number of herds kept in the neighbouring 
counties. There is also a brisk demand for ail the best bullocks 
and draft cows for feeding in all parts of England, except, 
perhaps, the north. 

Hereford October Fair has for the last 100 years been perhaps 
the best display of cattle for sale in England ; the uniformity in 
colour, “ the red line tipped with white,” extending through the 
market and town, the general excellence of the cattle, and the 
great numbers exhibited for sale have combined to make this 
fair most interesting to the lover of good cattle. Of late years the 
numbers, which once reached as high as 8000, have diminished, 
a greater number of the most promising beasts being sought for 
and purchased at home. 

The Herefords are very seldom kept for dairy purposes, and 
the calf is always allowed to run with its dam. The excellent 
start which the calves thus get accounts for the fact that one 
seldom sees pure-bred Herefords which are not well grown and 
fleshy. 

There is, however, a breed called Welsh Herefords, which are 
probably hardly reared, and are much inferior. 

I will now describe the mode of rearing, as practised on a ^liiaagement of 
farm where first-class Herefords are bred. The cows are, 
much as possible, timed to calve in the autumn or early winter ® 
months. The calves suck their dams from four to six months. 

The cows are kept in yards with shelter-sheds to go into, 
and the calves are kept in pens opening into these yards, being 
let out twice a day, and remaining with their dams quite an 
hour. 

The calves, which are kept four or five together, are supplied 
in their box with a little hay, pulped roots and meal, as soon 
as they will eat it. Their dams are fed on roots and straw, or 
hay until tt ey are turned out in the pastures in May. The 
older calves are then weaned and turned out to grass away from 
their dams. Any of the cows having much milk are milked for 
a time, and a little butter or cbeese is made. The cows lie out 
on the grass, night and day, through the summer and autumn, 
no extra food being given them, as they are apt to get too fat for 
breeding purposes. * 

The young beifers calve about May, and tbeir calves follow 
them in the pastures until November. The calves are all then 
housed for the winter, the younger ones being kept separate and 
receiving a little better food. Sliced or pulped roots, with hay 
or oat-straw, and a little cake and meal form their diet. In 
May they are all again sent to grass ; the sti^rs and the less 
shapely of the heifers being stall-fed the following winter, some 
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them often realising as much as 40Z. each, thus showing very 
early maturity. The breeding heifers are put to the bull in 
July or August, at 20 to 26 months old, and are kept quite 
plainly, or they would become too fat. 

A Hereford cow and calf are sometimes allowed to run 
together from 12 to 15 months, both being highly fed, and sold 
together for beef at as much as 30Z. each. 

The Devon breed of cattle has been cultivated for a very long 
period in the county from which it takes its name, and upon 
the somewhat poor and hilly land of that county it thrives 
better, probably, than larger breeds would do. 

Devons are kept to some extent for dairy purposes, but their 
special merit is for the production of somewhat small carcasses 
of very prime beef. They are always red in colour, though of 
varying shades ; when fat, they handle particularly firm. An 
extraordinary ox of this breed, exhibited by Mr. Kidner at the 
great Christmas Fat Cattle Show in 1876, won the champion 
prize, as the best animal of any breed in the exhibition. 

Sheep are very much affected by the influence of climate. 

The beautiful South Down, which thrives so well on the 
closely cropped herbage in the mild and dry climate of the 
south-east of England, if transferred to the north midland 
counties, becomes in the course of one or two generations, quite 
a different type of sheep. The same principle holds good to 
some extent with all the breeds of sheep, a change of locality 
somewhjat altering their type. Generally speaking, the native 
sheep M a district have special qualities, the results of climatic 
influence, which render them, when improved by careful selec- 
tion, or by crossing with some other breed, more profitable* to 
keep than any totally different race. 

The breeding and feeding of sheep have received great and 
special attention in England. The high price of wool which 
ruled in past years, partly in consequence of the scarcity of cotton 
resulting from the American Civil Vl^ar, gave a great stimulus 
to the manufacture of fabrics wholly or partially of wool ; and 
the increased demand for the best qualities of mutton, an article 
which is less influenced than beef by foreign importations, has 
combined with the greater consumption of wool to give a great 
stimulus to sheep-farming. 

The greatly increased importations of wool from Australia 
and New Zealand have, however, now considerably reduced the 
pice of home-grown wool. It was formerly thought that we had 
a monopoly of the production of the best long wool, and that it 
could not be grown elsewhere ; but a large number of rams of 
best iong-woolled breeds have been exported to the Anti- 
and the wool from their progeny is coming back equal, 
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if not superior, to any of our own growth. As wool, when 
pressed for exportation, is a very portable article in proportion 
to its value, the importation may be expected to increase as our 
colonies are further developed ; it is therefore improbable that 
the price of w^ool will rule very high in the future. 

The demand for mutton of the best quality is, on the contrary, 
likely to be at least as great in the future as in the past, and 
as the production of long wool and of fine quality of mutton 
are, in some degree, antagonistic, and rarely combined in the 
same animal, it appears likely that in the future the production 
of mutton will receive the larger amount of attention. 

Some notice of the qualities of some of the principal breeds The Lincoltt 
of sheep will here not be out of place. The Lincoln takes the 
first place amongst the long-woolled breeds, on account both of 
the weight of its carcass and of the quality of its fleece. Almost 
the whole of the sheep in its native county are of this breed, 
and many flocks are kept in adjoining counties. A great 
number of fine sheep in the wool, one year old, are annually sold 
in April at Lincoln Fair, and other fairs in the county. On 
the shallow soils of the large district, formerly uncultivated, 
commonly called Lincoln Heath, these sheep seem to thrive 
admirably upon the somewhat scanty fare yielded by the clovers 
and stubbles during the summer and autumn. 

Great attention has been paid to the cultivation of the 
Lincoln breed, and whilst the weight and quality of the wool 
have been improved, size, weight of flesh, and aptitude to fatten 
have also been increased. Large prices are paid for rams at 
the auctions held yearly ; thus, last year, Mr. Dudding’s 70 rams 
averaged 21Z. each, one making lOOZ. ; Mr. Cassweil’s 50 rams 
averaged 25Z. each. 

The Cotswold sheep are common on their native soil, the The Cotswolds. 
Cotswold Hills and the neighbouring counties. They are also 
kept in Norfolk. They have large handsome frames, and a heavy 
fleece of coarse wool ; they attain a great weight of mutton, 
sWfmewhat coarse grained, with a large proportion of fat. They 
am well adapted for fattening at an early age, but handle soft 
and flabby. Mr. R. Game’s 50 rams last year made an average 
price of 20Z. 5^., and many other breeders made fair average 
prices. 

The Leicester breed of sbeep is of ancient date, and was in The Leicesters 
very high repute nearly 100 years ago, great prices having then 
been given for the purchase and hire of rams. The Leicester 
sheep is of moderate size, with neat frame, a good fleece of wool, 
very firm .mutton, and great aptitude to fatten. 

The mutton has, however, often too great a proportion of fat, 
and is therefore not so saleable as that of some other breeds. 
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The pure Leicester sheep is not so generally kept as formerly in 
the midland counties, but is largely kept in Yorkshire and in 
the lowlands of Scotland. A coarser, more hardy variety of 
this breed is also kept largely in the hilly districts of Derbyshire 
and the north of England, under the name of the Teeswater, the 
Border Leicester, or the Limestone Leicester. 

The Southdown is a small gray-faced sheep, with very close 
fine wool, and mutton of very superior quality. It is specially 
adapted for warm situations and short dry pasturage. On 
ordinary farms it is not so profitable as larger-framed sheep. 

The Hampshire Down is larger framed and coarser in bone, 
with a black face and short fine wool. It is only kept in the 
south of England. The wether sheep are generally fattened 
at an early age. 

The Oxford Down is a handsome breed of sheep, originally 
due to a cross of Cotswold with Hampshire Down. It has long 
been a distinct breed, and has been cultivated to great perfec- 
tion, With generally a dark-gray face, rather long wool and 
somewhat soft-handling mutton, it partakes most of the character 
of long-wool sheep. It is kept largely in Bedford, Bucks, and 
Oxfordshire. Mr, Treadwell’s 69 Oxford Down rams at his 
sale averaged more than 20Z. each. 

The Shropshire breed of sheep is the one which probably^ 
more than any other, is being kept in increasing numbers. 

Originally, doubtless, a cross-bred sheep, it has been culti^* 
vated with great care, and has become a most valuable breed, 
thriving, like the Shorthorn cattle, almost anywhere. This 
breed occupies, to the exclusion of other breeds, a continually 
widening district in the midland counties. With a good fleece 
of close thick-set fine wool, and a carcass long, wide, and deep, 
it has plenty of lean flesh, aptitude to fatten and robustness of 
constitution. The ewes are more prolific than those of any 
other breed, and are good sucklers. The colour of the face is 
black or gray, and the head is well covered with wool.^ The 
mutton is of excellent quality, and in all the towns in the 
midlands, where it is easily to be obtained, the coarser white- 
faced mutton is only saleable at a reduced price. 

A very large number of rams of this breed are kept for stock 
purposes. At the annual sale held last year, Mr. R. H. Masfen 
sold 58, at an average price of 22Z. 8^., and Mr. Evans sold 39, 
aij an average of 23/. 4^. ; whilst at the sale of the noted entire 
flock of Mrs. Beach, 34 rams made an average of 33Z. 12^. each, 
and the whole flock of 452, nearly half of which were lambs 
under seven months old, made an average price of 13Z, 45 . &dL 

Dorset-horned sheep have a special faculty of produmng 
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lambs in the autumn, and manv are kept in the south of 
England to produce Iambs to be fattened under cover, and sold 
about Christmas in London and other markets. 

Having remarked upon the qualities of some of the principal Managenunt 
breeds of sheep, I will proceed to describe the management of 
sheep on a light-land farm, consisting wholly or principally of aiJw'J lurm 
arable land. 

A large breeding flock is here usually kept, and, in addition 
to the keep furnished by the clover or sainfoin and artificial 
grasses in rotation, various fodder crops, such as winter and 
spring vetches, rye, rape, cabbages, mustard, as well as an 
abundant supply of roots for winter consumption, are provided 
for the maintenance of the flocks. The rotation adopted is 
either four, five, or six course, the former being the most com- 
mon, thus : wheat, roots or green crop, barley, seeds. Where 
it is specially desired to increase the supply of green food, the 
seeds are kept down the second year until the beginning of 
June, and then broken up for rape, or some other green crop, to 
be eaten off by sheep folded on the land, in time to sow wheat. 

If more corn be desired, barley may succeed the wheat crop, 
making it a six-course rotation. 

The ewe flock is kept young, all those ewes above three or 
four years old being drawn out every year, and either sold to 
produce another crop of Iambs elsewhere, or fattened. In a ram- 
breeding flock, ewes of special excellence are kept as long as 
they will breed. 

The time of putting the ram with the ewes varies with the 
locality and the prospect of early spring food. In the south of 
England, August and September are usual months. In the 
midlands, October; and in the north, November. On those 
farms where rams are bred for annual sale, they are usually 
dropped early, so as to give them a good start. It is better that 
ewes going to the ram should be, though not fat, in an improving 
condition, a supply of succulent food at this period having also 
^ favourable influence on the number of lambs yeaned, therefore 
Eitany fanners put their ewes on rape. Great care is taken to 
obtain rams of good form, substance, and wool, as one ram is 
serviceable for fifty or more ewes. A good price for a suitable 
one is not grudged, as the sale averages just quoted plainly show. 

In a regular brewing flock the practice of using a ram of another 
distinct breed is rarely adopted, as the progeny of such a ram, 
though valuable for fattening, would be imdesirable for breeding 
purposes. In the autumn and early winter the ewes are run on 
the clover or stubbles, receiving an occasional , fold of rape, or 
early turnips, or mangold tops with chaff and a little cotton-cake. 

They often follow the feeding sheep, clearing up all their 
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leavings on the fold. The practice formerly pursued of giving 
indamb ewes a full allowance of turnips is generally discon- 
tinued, it being found that they are much better without such 
watery food before lambing. 

When about lambing, the ewes are brought at nights into a 
covered shed or yard ; or a movable lambing-shed is taken into 
the open field, and protection against wind and rain is provided 
by means of hurdles wattled with straw, or one or two old wag- 
gons part loaded with straw, the shepherds giving them unre- 
mitting attention both by day and night. 

The ewes, after lambing, are well fed, having straw, chaff, 
or hay, and J lb. to 1 lb. of cake or meal, with roots. 

Whatever be the destination of the lamb, the ewe should at 
this time be liberally fed. 

When the lambs are two or three weeks old they begin to eat 
food with their dams, and lamb-hurdles are often provided, 
allowing them to run before the fold, and eat a little dust linseed- 
cake or bruised oats. A change of food for the ewes is desirable 
as soon as it can be well given. Early rye, or Italian ryegrass, 
or the second year’s clover, with a few mangolds and J lb. each 
daily of cotton-cake, proves an excellent diet. Castration of 
all male lambs not required for stock purposes is often done by 
drawing, at ten days to twenty days old, or is done by searing at 
three months old. Weaning takes place at from three to four 
months old ; where the lambs are early taught to eat artificial 
food it is not desirable to delay it too long. 

On those farms where fat lambs are sold to the butcher at an 
early age they remain with the ewes until sold. 

The lambs, when weaned, are either taken a distance away 
out of the sound of their dams bleating, or a double row of 
hurdles at a little distance keeps them apart, when they before 
long become pacified. The lambs are provided with a succes- 
sion of green food, much importance being attached to a frequent 
change of diet. 

It is not well for them to graze on land which has been folded 
with older sheep, the rank luxuriant herbage of clover or grass 
produced by the sheep-manure being unhealthy food for lambs, 
and causing scour. ^ 

The lambs, after weaning, are all dipped in some preparation 
to destroy parasites, and to prevent for a time the attacks of the 
maggot-fly, which in some districts, especially where much 
timber exists, is very troublesome, blowing upon the wool, and, 
unless quickly eradicated, spoiling the wool, and even sometimes 
killing the lamb. The ewes are also commonly, after being 
in May, dipped or smeared with some similar preparation, 
ewes which, either on account of age or imperfection, are 



Paetoral Husbandry. 715 = 449 

not desired to be kept for the ensuing year are drawn out soon 
after weaning, and supplied with better keep than the store flock, 
which it is not desirable to force at this period. The seeds are 
heavily stocked with store sheep, the Iambs and fatting sheep 
being folded on the vetches, rape, or cabbage, with a little cake. 

Where rams are reared for sale, a special elFort is made to 
force their growth, and cake or peas are given more freely. 

There is some difference of opinion about the advantages of Advantages of 
the close-folding of sheep over the open-field system. Most of 
the best managers of light-land arable farms, however, adopt the 
plan of small folds frequently changed. It involves more labour 
and attention, but there is less waste of food, and the land is 
more equally manured, and the sheep are more under the control 
of the shepherd when attention is required from any cause. It 
is not, however, commonly adopted for store sheep when on the 
clover, grass, or stubbles, or so generally in heavy land and 
grazing districts. 

Cabbages are much grown by some large sheep-farmers, some 
of an early ripening kind being planted in the autumn for con- 
sumption in the following May or June, and drumhead cabbages 
being planted in May for autumn consumption. 

The hundredfold cabbage has been much lauded as suitable for Consumption 
sheep, but, with its long stalk and wide open-branching leaves, 
it is not equal in quality, nor can it produce as much weight ^ ® * - 
per acre as a good crop of solid-hearted drumhead cabbage. 

The feeding hoggs (unshorn sheep) are folded on cabbage, or 
white turnips, in the autumn, followed by swedes, either all or 
part of the roots being often cut into fingers or slices, and a 
little clover-hay or chopped straw, and ^ lb. to 1 lb. of cake or 
corn daily being given, the quantity being increased as the 
fattening process approaches completion. 

The heavier woolled breeds of sheep are often shorn just before 
going to the butcher, having been tub-washed 10 or 14 days 
previously. The general weight of fat tegs of the larger im- 
proved, breeds, from 12 to 14 months old, which have been well 
kept from birth, is from 8 to 12 stone of 8 lbs. dead weight. 

From lOd. to 1^. per lb. in the wool, or 8d. to lOd. bare shorn, 
have been common prices in the early spring for some years ; 
iiicluding the value of the wool, such sheep therefore realise 
from 3/- to iL 10s. each. 

; On many of the best managed farms all roots not required 
for consumption early in the winter are pulled, thrown in heaps, 
and covered with soil in November and December, and are then 
given out daily in the folds as required. There is a special 
advantage in this system in frosty weather, when sheep cannot 
well eat frozen roots. Swedes, though capable of standing hard 
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frost without much apparent injury, do not gain in weight after 
December, and exhaust the land to some extent whilst growing ; 
they also suffer less from the attacks of pigeons, crows, and 
ground game. Mangolds being very susceptible of frost, and 
keeping well if properly stored, for 12 months if desired, are 
always pitted, and kept for the last eating, 
fjeneral The increase in the number, the improvements of the quality, 

management of and the skilful and economical management of the flock, have 
been deemed the chief marks of good light-land arable farming. 
The system of sheep-folding just described results in the return 
to the land, without expense of cartage, of a large quantity of 
manure ; and the consumption of cake and other purchased 
feeding stuffs leaves the land in high condition for the succeeding 
crops of corn and clover. The treading of the sheep is also 
found highly advantageous to all light sandy or gravelly soils, 
consolidating it and improving its staple. 

The adoption of this system many years ago in Lincolnshire, 
Norfolk, and parts of many other counties, caused an immense 
improvement in the agriculture of those districts. 

On strong-land arable farms a different system is generally 
pursued. Except in specially dry districts, or in exceptional 
seasons, the roots cannot be consumed on the land where they 
are grown, without injury to the land by puddling, and to the 
sheep from their muddy and uncomfortable lair. The greater 
part of the roots is therefore generally carted off the land for 
consumption in the sheds or yards by cattle or sheep, or upon 
the clovers or grass-land. 

Fatting sheep in covered sheds, standing on slots of wood, 
through which the manure falls into a pit below, or bedded with 
straw, thrive and fatten well for a time. In the absence of per- 
manent grass the ewe flock are kept on the seeds, some of which 
are kept down two or more years. They are supplied with extra 
food sparingly before lambing, afterwards liberally. 

There is not so much difficulty in summer folding green crops 
on strong arable land, which is then generally drier than in 
winter. 


Sheep ott 
strong-land 
arable flirms. 


On low-lying 
grass. 



On many of the low-lying grass-land farms, full-mouthed 
ewes are purchased every autumn from light-land farms. They 
are kept through the winter on the grass-land, often receiving 
nothing (except in snowy weather) until nearly lambing. They 
are then fed with corn and roots until the grass is abundant, 
when they are kept, not too thickly, upon the pastures where 
cattle are grazed. The lambs, which are often cross-bred, a 
ram of another breed having been used to give size and con- 
■ii^ution, are sold fat in the summer and autumn. 

' "' Tn large towns and summer watering-places there is a brisk 
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demand for lamb, its small joints of tender meat being bigblj 
esteemed. Good fat lambs make from 305, to 455. each. The 
ewes are fattened after the lamb is sold, and go off at a few 
shillings over their cost price the previous autumn. 

The plan of changing the ewes every year is most necessary 
on lands naturally wet or liable to flood, and where sheep are 
apt to contract the rot, due to the presence of flukes in the liver. 

Many farmers in the north of England get Cheviot ewes every 
jear from Scotland, and cross them with a Leicester ram. They 
are excellent sucklers and produce capital fat lambs, fattening 
well themselves afterwards. 

On the hills in the north of England and borders of Wales, farms, 
hill-sheep are kept, one shepherd, with his dog, looking after 
500 or 600, which graze on the heather and rough mountain 
grass, getting no extra food, except in severe weather. The 
Herdwicks are a very useful mountain race, and are sold, at 
mature age, to better districts, where they make good-sized 
sheep, and their mutton is excellent. 

Wethers were formerly kept till four years old, and their 
mutton was specially esteemed on that account, but they are now 
fattened earlier. 

The Welsh mountain breeds are very hardy, and the mutton, 
when well fed, is a delicacy, but they are small, and much less 
profitable than the north of England or Scotch mountain breeds. 

On large feeding pastures of permanent grass, principally grazed 
by feeding or dairy cattle, few sheep are kept, as with their 
narrow noses they pick out the finest of the clovers and grasses, 
and, where many are kept, cattle will neither feed nor milk so 
well. A few are, however, usefully kept, as they keep down 
some weeds which cattle will not eat if they can avoid them, 
such as the common buttercup, the hard-head, and other weeds. 

Having such choice of food, they also thrive very well. The 
great drawback to keeping sheep on rich moist land is their liability to 
liability to foot-rot. The natural home of sheep is on dry f«ot-rot. 
uplands, and, kept there, this disease is unknown. 

Frequent parings of the hoof, and caustic applications to the 
diseas^ feet, such as powdered burnt vitriol, alum, or carbolic 
acid, are tbe best remedies, but with every care on some land it 
is impossible to avoid this complaint, which greatly checks 
the growth of the sheep. On mixed grazing and arable farms, 

Iambs are kept through the autumn and winter on the grass- 
land, being supplied with cake and corn, and a few roots being 
carted to them. When kept and thus well fed on sound mow- 
ing land, they do well, and the field is put in condition to grow 
a crop of excellent hay. The hoggets are sold fat to the butcher 
in April or May. 
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Sheep oa cold On the cold uplands of North Derbyshire, and other counties 
uplands. where no corn (except oats) can be grown, and the land is there- 
fore nearly all grass, white-faced long-w^oolled sheep, of a coarse 
Leicester type, are kept, and suit the climate much better than 
other breeds. 

They are wintered on the pastures, a little fodder being given 
them whenever required before lambing. They are afterwards 
fed with cotton-cake, and oats with chaff ; and in some districts 
brewers’ grains, obtained and pitted the previous autumn, are 
freely given until, in those late districts, there is sufBcient 
pasturage. 

The sheep, when shorn, yield from 7 to 10 lbs. weight of 
strong wool, rams often cutting a much greater weight. The 
lambs are weaned in July or August, and are either wintered at 
home or put out to ley for the winter on grass-farms, in a 
dairy district within 10 or 20 miles, where the climate is milder 
and no summer stock of sheep is kept. Ten shillings is paid 
for the keep of the lamb from the 6th of October to the 6th of 
April, hay being given only when the ground is covered with 
snow. The lambs generally do better than they would at home, 
where the cold winter is apt to stunt their growth; they go 
back to the farm for another summer’s grazing, and are sold 
with the draft ewes in October, to be fattened in the turnip- 
feeding districts. 

In past years the high price of strong wool has made this 
farming very profitable. 

Great increase Great changes have taken place in the last thirty years in the 
im^orterfoods husbandry of this country. The population and the rate 

i^^Sock, and^ <>1^ Wages have both increased rapidly. Our labouring population 
in the demand are much greater meat consumers than those of any other nation, 
for fresh meat, of the land of this country has been laid to grass ; and, 

by the purchase of imported foods for stock, a larger amount of 
meat has been produced. But, in spite of this increased import 
and production, the price of meat has ruled higher. The greatest 
obstacle to successful cattle or sheep breeding and feeding has 
been the great losses sustained from infectious disease, although 
it has been proved by experience that these diseases may be 
suppressed and kept under control, if not altogether stamped out. 

The recent improvements in the mode of conveying dead 
meat, in artificially cooled compartments of the steamboat or 
railway-truck, promise eventually to supersede the conveyance 
of live animals, being not only less costly and avoiding much 
cruelty and suffering to the animals, but preventing the trans- 
mission of those diseases which have been so disastrous to the 
slock farmers of this and other countries. 
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THE CULTIVATION OF HOPS, 

FEUIT, AND YEGETABLES. 


CHAPTER L 

Hops. 

The hop-plant was introduced into England from Artois in the 
early part of the sixteenth century. Its cultivation was not, 
however, very extensive until the commencement of the 
eighteenth century, at which period it appears that there were 
about 12,000 acres planted with hops. 

The acreage was increased to about 25,000 acres between the 
years 1750 and 1780; and it is computed, from a calculation 
made from the returns of the hop duty, that there were about 

32.000 acres planted with hops at the end of the last century. 
Since that time the extent of the acreage has been very much 
extended, and it is estimated that there are at this time over 

70.000 acres of hop-land in England.* The agricultural returns 
of Great Britain for 1877 show that there were 71,239 acres 
in that year as against 69,999 acres in 1876. Before the duty 
was taken off, in 1862, there were great fluctuations in the hop 
acreage. After successive heavy crops, when prices were low, 
and the payment of the duty press^ heavily upon the hop- 
growers, important reductions were made in the number of acres. 
After short crops, when prices were remunerative, many acres 
were planted. For example, between 1820 and 1823, nearly 

10.000 acres of hop-land were grubbed, as there had been five 
heavy crops in succession. In 1837 there were 56,000 acres, 
and in 1840 only 44,000 acres of hop-land in England. In 
1855 the acreage had been increased to 57,000 acres; but it 
was reduced again to 45,000 acres in 1859, in consequence of a 
series of very large crops. Since the duty has been repealed 
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the acreage has been gradually added to year by year, with 
comparatively few exceptions. 

The counties in The counties of England in which hops are principally grown 
which hops are Kent, Sussex, Surrey, Hampshire, Worcestershire, and 

Tated^ ^ Herefordshire. There are a few acres in Nottinghamshire, Shrop- 
shire, Essex, Suffolk, and Gloucestershire; but the great part 
of the hop plantation is in the first-named six counties. Of 
Kent has the these, Kent, in which county hops were first grown in England, 
largest acreage, largest acreage. According to the ‘Agricultural 

Returns,’ there were 45,984 acres of hop-land in Kent in 1877, as 
against 44,755 acres in the previous year. The county of Sussex 
ranks next to Kent, having 11,057 acres in 1877, showing a slight 
decrease of 118 acres from the returns of 1876. In Herefordshire, 
Hampshire, Worcestershire, and Surrey, there were, respectively, 
5839, 3156, 2329, and 2536 acres in 1877. Kent hops — ^more 
especially Kent Goldings, whose strobiles are small, of a delicate 
colour, and abounding in lupulin — are considered the best, and 
command the highest prices, being most highly esteemed by the 
brewers for pale ales, as well as for ales for exportation ; and 
Goldings grown in East Kent are preferred to those produced 
in the middle part of Kent, which, in their turn, rank highen 
than those grown in other districts ; though Farnham Goldiiijgt 
are particularly choice, and have a reputation among the brejptf&s 
in the western part of England somewhat similar to that m the 
famous hops grown within the limits of the Bavarian town of 
Spalt, or of those produced near Saatz in Bohemia. 

The geological Hops are grown in Kent chiefly upon the loams and clay 
for^tion upon loams of the Hythe Beds and the Sandgate Beds of the Lower 
plan^t^riy^s^” formation, which soils are especially suited to their 

in Kent. growth ; as well as upon the Thanet Beds and Woolwich Beds, 
and the deeper soils superimposed upon the chalk in the eastern 
part of the county, upon the beds of the Lower Greensand 
Great age of formation, many of the hop-grounds are over 100 years old, and 
hop-grounds in in a few instances much older than this. In these old grounds 
there is a certain percentage of dead plants, which are renewed 
each year. In the Weald of Kent, the various soils of the heavy 
Wealden Clay, of the Wadhurst Clay, and of the Tunbridge 
Wells Sand, are well suited to the growth of the coarser kinds 
of hops, and yield much larger crops than the other soils of this 
county, though the value of the produce is 20 per cent, under 
that of the East and Mid Kent hops. Grapes, Jones’, and Cole- 
gates are the sorts of hops usually grown here. The two first 
named are coarse hardy sorts with large strobiles. Colegates 
are very prolific and hardy and less liable to blight and mould 
than other sorts, having strobiles smaller than Goldings, with a 
«mewhat rank flavour not unlike that of some American hops. 
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The quantity of hops grown per acre in the plantations of 
Sussex is also very large in favourable seasons. The soil upon 
which they are grown is a tenacious clay on the Wadhurst Clay, 

Weald Clay, and Ashdown Sand strata, of the Lower Cretaceous 
formation, which prevails in the eastern part of the county, where 
the hops are chiefiy cultivated. From 15 to 20 years is the 
average duration of hop-grounds in Sussex and the Weald of 
Kent ; the plants do not last so long upon the heavy clays of 
these districts as on the “ rock ” of the Greensand formation. 

In the counties of Worcestershire and Herefordshire hops are 
cultivated principally upon the deep rich alluvium in the 
valleys of the rivers Severn, Teme, Wye, Lugg, and Froome ; and 
upon the marls, loams, and clays of the Old and New Red 
Sandstone formation. The sorts that are principally cultivated 
are White Mathons, Cooper’s Whites, Goldings, and Mayfield 
Grapes, all of which, when well grown and well managed, are 
much approved hy the brewers in the larger towns of the Mid- 
land Counties, who buy the greater part of the hops produced 
in this district. 

Upon the eastern side of Surrey, and upon the western side of Hops grown 
the bordering county of Hampshire, the hop-plantations are and^ree^nd 
situated mainly upon the clay and loamy soils of the Gault and Surrey and 
Upper Greensand which crop up there. There is a peculiar Hants, 
productive clay soil of the latter formation which is found in 
this district, and is locally termed malm,” upon which, as 
at Famham, for instance, hops of rare quality are grown. 

The hop-plant lasts a long while in this locality, and there are 
hop-grounds near Farnham almost as old as the oldest in Kent 
Williams’ Whitebines, Goldings, Greenbines, and Golding 
Clusters, are the sorts usually cultivated in Surrey and Hamp- 
shire. Besides those enumerated above, there are various sorts 
of early hops which are ready for picking from a fortnight to a 
week before those that constitute the ordinary crop. Many 
<^f these have been obtained by a process of selection, from 
cuttings taken from certain plants that have been observed to 
differ from their congeners in certain characteristics. The 
Bramblings, and White’s Early Goldings, are choice early 
hops, which have been much grown in Kent during the last ten 
years, and which are ready to pick about ten days before Gold- 
ings and Grapes. There are other kinds, as Prolifics, which 
are ready a few days earlier still. 

In the chief hop-producing localities each farm has a certain Extent of hop- 
proportion of hop-land upon it, which, in most cases, tenants 
are bound by covenants in their leases or agreements to main- 
tain in full plant.” In a few instances farms consist entirely 
of hop-land ; for example, near Maidstone^ in Mid Kent, there 
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is a farm of over 300 acres almost in a ring fence,” the whole 
of which, with the exception of four or five acres of lucerne for 
the horses, is planted with hops. A few planters in Mid and 
East Kent, where the average number of acres of hop-land held 
by single individuals is greater than in any other part of Eng- 
land, hold from 180 to 350 acres of hop-land. Many hold from 
80 to 120 acres, and many more from 40 to 80 acres, and the 
average extent of the holdings in these districts may be put at 
50 acres per planter. These holdings are smaller in the Weald 
of Kent and in Sussex than in other places. Here and there 
leviathans may be found who have 80 or 90 acres, but the 
average can hardly be put higher than 20 acres. Hop-land in 
Hampshire, Surrey, Worcester, and Hereford, is also distributed 
among many individuals. In the former counties 100 acres, and 
in the latter 80 acres, form the maximum holdings of planters. 

With regard to the cultivation and management of hops, the 
details are practically the same in principle throughout the king- 
dom, and it will be convenient to describe the usual methods, 
alluding only to important differences where these occur. 

The land, before it is planted with hops, either is ploughed 
as deeply as possible, with a subsoiling machine following the 
plough to break up and disintegrate the hard bottom ; or it is 
trenched — that is, it is dug by hand “two spits” deep, or to ^ 
the depth of two spades, which is a more costly operation. The 
plants are generally set at a distance of 6 feet 6 inches between 
each “ hill ” or plant centre, which would give 1030 hills to the 
acre. In some cases there are 1200, and even as many as 1400 
hills to an acre ; but experience has shown that quite as many 
hops can be grown with a plant of 1030 hills to the acre as with 
a larger number of bills. With the lesser number of hills the 
expenses of poling, dressing, tying, and hand-hoeing are also 
less. More room is obtained to cultivate between the rows, and 
the air and heat of the sun permeate more thoroughly among the 
plants. The hop-plants are invariably raised from “ sets ” — cut- 
tings taken from the hills when they are dressed pr cut in the 
early spring-time.* These are put into a nurse? /until the fol- 
lowing autumn, by which time, if they haveh^een carefully 
attended to, they have good roots and are fit for planting. Two t 
good sets are considered enough to form a hill or plant centre. 
Sets sell at from 3s. to 15s. per 100 ; the average price bring 
about 5^. A small stake is put to each hill the first year to pro- 

* Hop-plants raised from seed cannot be depended upon, on acconni of tbe 
sIrcHig tendency to reversion to the wild type. Being dicecioits, fertilisation is 
prol^bly effect^ frequently by the pollen from wild plants, which is prepotent 
over that of the cultivated varieties. 

t One gpod well-rooted se^ in good soil, will make as good a stock as two or 
it is safer to put two in for fear of wirewoims. 
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tect the joung plants. Occasionally hops are produced in the first 
year if the plants are stimulated by large applications of manure, 
or if the land is in high condition ; but it is better that they 
should not bear until the second year. Most of the hop-land in 
England is dug in the autumn and winter by men who use 
a ‘‘ spud,” which is a three-pronged fork with broad points, and 
is peculiar to the hop districts, at a cost of from 18s. to 24s. per 
acre. 

Ploughing is adopted Mg. 1. — The Sptd. 

by some growers, and is | 
done with a small plough | 
drawn by horses in the | 
alleys, between the rows 
of plants that are clear of 
the lines of poles stacked ^ 
for the winter, which look ® 
like wigwams ; the spaces between these stacks, as well as between 
the hills at right angles with the plough-line, are dug by hand. 

This costs as much as digging, and is only resorted to when the 
work is behindhand, or when labourers are scarce, A machine Hop-digging 
expressly suited for digging hop-land has been recently invented "machine, 
by Mr. Knight, of Famham. This machine consists of a frame 
upon four wheels ; those in the front, which are smaller than the 
wheels behind, taking a portion of the weight, but being chiefly 
used for steerage purposes. The wheels behind carry the greater 
share of the weight and propel the machine, being driven by an 
upright shaft set in motion by a grooved, horizontal driving- 
wheel, connected with a 6-horse portable engine by a high-spe^ 
cord running on pulleys. The digging is performed by a series 
of forks like “ spuds,” fixed to vertical rods that are fastened 
upon a crank-shaft of three throws, in connection with the 
driving-shaft. By the action of these forks, the movement of 
the human arm using a spade is admirably imitated, and the 
soil is well moved and disintegrated by them. About 4 acres 
a day can be dug by this machine, at a cost of from 12s. to 15s. 
per acre, according to the estimate of the inventor. At their 
Show at Wolverhampton in 1871, the Council of the Royal 
Agricultural Society of England offered a prize for the best hop- 
digging machine to supers»^de manual labour on hop-land, but 
this prize was not awarded as there was no implement in the 
competition that possessed .sufiicient merit. 

In the early spring season the hop-plants are dressed directly Dressing and 
the soil is dry enough to work. Ail the old bines and fibrous 
growth^ of the previous year are cut away, and the hills are 

* “Sets” from which plants are raised are taken from this fibrous ^wth, 
which is encouraged by those who wish to have good cut ” sets, by earthing the 
billa in the autumn, or covering them with earth. 
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covered over with a little fine earth. Poling is done directly 
after this, and is usually finished by the beginning of the last 
week in April. When the poles have been set up, the ground 
between the rows is cultivated deeply with harrows (drawn by 
one or two horses), called nidgetts, with one wheel and handles, 
and with broad duck-footed tines ; and the space round the hills 
is dug by hand and hoed with plate and pronged hoes to destroy 
the weeds and to break the surface. Poling is performed by 
men who make the holes with a short iron pitcher, ^nd thrust 
the well-sharpened poles firmly to the end of the holes by one 
strenuous, well-directed effort. Two, three, and even four poles 
are put to each hill, varying in size from 10 feet to 18 feet in 
length according to the sorts of hops and the quality of the soil. 
The poles are set up so that each one may overshadow the others 
as little as possible. In the best hop-grounds of Kent two 
or three poles, 16 feet long, are usually put to Goldings and 
Coiegates. Grape hops are generally poled with three poles 
12 feet in length ; and Jones’ have three or four poles from 10 
to 12 feet in length. Hop-growers in Hants and Surrey use 
poles 16 feet long for Goldings, and even 18 feet long in the 
famous malm ” district. They use poles 14, 12, and 10 feet in 
length for Whitebines, Greenbines, and Jones’. 

Woodlands in Poles from 14 to 16 feet long are put to Goldings in Hereford- 

Kent and Sus- shire and Worcestershire, and from 10 to 14 feet to the other 
sorts of hops grown there. Most of the hop-land upon the heavy 
clays of Sussex and the Weald of Kent is poled with short poles 
varying from 10 to 12 feet in length. A great proportion of 
the woodlands of Kent and Sussex is devoted to the growth of 
poles for hops, and great attention is paid to their management. 
In the best of the woodlands, which are called plantations, where 
the stocks or stubs — chiefly of oak and chestnut — are set in equi- 
distant rows, the fall occurs every eighth or ninth year and is 
worth from 40/. to 65/. per acre.* There are also some very 
good woodlands in Hampshire, whose fall occurs every ten or 
eleven years and is worth from 40Z. to 50/. per acre. Fir poles 
are also largely grown upon land in Hampshire which was 
formerly waste and desolate heath. Herefordshire and Worces- 
tershire hop-growers get poles from Wales and from the border- 
ing counties. Very useful poles are grown in the large woods 
of Sussex. These are of slow growth and are therefore more 
durable than quickly grown poles. Extensive fir plantations 
have been made in Sussex upon reclaimed liioor and wild forest 
land, which are ready to cut in about twelve or fourteen years, 
and bring from 50/. to 75/. per acre. Ash and chestnut are by 



acre of really good plantation yields about 1000 16-feet poles; ISOO 
poles; 1000 12-^et poles; 500 10 or 11-feefe poles; and 200 poles too 
slonfe Ibar bops. . 
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far tlie most durable poles, and are chiefly grown in the planta- 
tions. Ash, chestnut, maple, ha 2 el, beech, alder, birch, willow, 
and oak poles are yielded indiscriminately^ by the old woods. 

Many fir poles are imported from Belgium and Norway and 
make high prices. The practice of dipping about 2 feet of the Creosotmg 
ends of hop-poles in creosote is now almost universal. This 
makes them last very much longer, especially the common sorts, 
such as alder, beech, birch, willow, and hazel. They are put 
into iron tanks filled with creosote heated to about 170° Fahr. 
and allowed to remain for twenty-four hours.* From 50L to 80/. 
is the first cost of supplying an acre of land planted with Gold- 
ing hops, and from 35Z. to 65/. per acre in the case of other 
sorts of hops. About 6 per cent, of the large poles that have 
been duly creosoted require renewal each year, and 9 per cent. Cost of poles 
of the smaller poles, taking an average of the various sorts and 
seasons.! The system of putting upright poles to hop-plants 
commonly prevails in this country. Several other methods, how- 
ever, are adopted to a small extent in various districts. Among THe Yinerj- 
these, the Vinery ” system is perhaps the best, which consists 
of placing two permanent, creosoted, upright poles to each hill, 
to which movable poles are fastened in the manner shown in 
the illustration appended. Fig. 2- 

Mg. 2. — Mr. Colefs Ttnerp System of Poling Hops. 



Mr. Farmar, of Tenbury, and Mr. Bomford, of Evesham, Wor- System of 
cester, have patented systems of training hop-plants upon vertical trainiug upon 

* See account of proc^ of ereosoting hop-poles in the ‘Journal of the Eojal 
Agriculture Society/ voL vi., 2nd series, p. ^5, by which it is shown that the 
saving in poles effected by ereosoting them is feia 40 to 45 per cent. 

t In very fruitful seasons when there is a great rj-uantity of bine and leaves 
many pdes break with the weight, and in windy seasons the loss is also great. 
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Tying hop- 
bines per- 
formed by 
women. 


wires stretched horizontally between stout posts, like telegraph 
posts. There are other arrangements of vertical and horizontal 
wires like those that are so much used in all parts of Germany,* 
hut they have not as yet been largely adopted by the hop-planters 
of England. All these patent systems have great advantages in 
windy weather over the old-fashioned plan of using upright poles. 
Their first cost is greater, but the cost of yearly maintenance is 
not nearly so great. Mr. Coley’s method costs from 70Z. to 90Z. 
per acre, and about 2Z. per acre per annum for maintaining it. 

Tying the hop-bines to the poles is almost invariably done 
by women, who fasten two or three of the best to each pole with 
rushes or strips of matting, taking care not to tie the knots too 
tightly. Many planters send men to pull out the coarser and 
ranker or ^^pipy” bines before the women begin to tie, as these 
are held to be less productive than the finer shoots. After the 
bines get too high for the women to reach, they are provided 
Ladder tying, with light folding-ladders to enable them to fasten in their 
places recalcitrant leading shoots, which the wind has prevented 
from getting to the poles in their ordinary manner by means of 
their ‘‘normal axial twistings,” and the independent revolu- 
tions of each internode, f 

Hop-plants require an immense amount of manure, as has 
been proved by practical experiments and demonstrated by the 
scientific investigations of Messrs. Payen, Voelcker, Nesbit, and 
Kinds and cost Way. They are usually manured with from 15 to 20 tons of farm- 
of manure. yard-manure made with animals fed on oilcake and corn, at a 
cost of from 6Z. to M, per acre. Waste from furriers’ shops, 
shoddy from cloth manufactories, woollen rags, and other bulky 
manures, are applied in the winter season. Lighter manures of 
quicker action, such as rape-cake finely ground, guano, well-made 
highly concentrated farmyard-manure, nitrate of soda, and super- 
phosphate of lime, are dug in with the spud, or chapped in with 
the pronged hoe round the hills in the spring and early summer, 
at a cost of from to 5Z. per acre ; and it frequently happens that/ 
the manure put upon an acre of hops, in one year, has cost 13/. 

The land is deeply cultivated with nidgetts (Fig. 3) until July, 
so that there is a depth of 7 or 8 inches of finely triturated earth 
throughout. Experienced planters think it unadvisable to move 
the land deeply when the innumerable fibres sent out from the 
roots are traversing the soil, just under the surface, in search of 

^ In a pampLIet styled * Der Hopfenbau/ "written by F. Wirtb, a large hop- 
planter at Kaltenberg, in Wurtemberg, six different methods of using wire 
instead of poles are elaborately explainSi and illustrated. 

t A descripiion of this curious habit of the hop-plant is given in a work.by 
Mr. Barwin, *On the Movements and Habits of Climbing Plants/ who says, 
purpose of this spontaneous revolving movement, successively directed to 
an psQcts of the compass, is obviously to favour the shoot finding a support.” 


Large quanti- 
ties of manure 
necessary. 


Implement for 
working hop- 
land. 
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foodj which they assimilate and convey to the plants.* At this 
time the earth is lightly skimmed with the nidgetts to kill the 
seedling weeds, and the hills are hoed round with plate-hoes. 

Pig. 3 . — Tlie new Iron Nidgeit, 


Late white frosts in the spring are frequently as injurious to the White frosts 
young hop-bines, as they are to the tender vine-shoots in the 
French vineyards. Early dressing or cutting is not, therefore, P • 
generally practised, as hop-shoots injured by frost are not only 
stunted in their growth, but are more liable to be attacked by 
aphides, which are nearly as much dreaded by English planters 
as the destructive phylloxerae by the French and German wine- 
growers. Enormous losses have been caused by these aphides, 
which have in some years reduced in a few weeks a crop, esti- 
mated at 8 or 10 cwts. per acre, to a miserable return of 1 cwt. 
per acre. This occurred in 1854, in 1860, and in 1869, generally ; 
in Herefordshire and Worcestershire in 1876, and in 1877 in parts Aphis-blight : 
of Kent. Syringing the leaves and branches carefully with soft- 
soap and water and a little tobacco-juice is the only remedy 
against these insects, dislodging the winged aphides, the first pro- 
genitors, destroying the lice that are reproduced bj" gemmation 
in countless generations, and cleansing the leaves of their excreta, 
known as honey-dew.” t This is a costly and troublesome 
process ; but it has well repaid planters in some seasons, who 
have had it carried out thoroughly .$ Many other insects do much Insect foes, 
mischief to hop-plants, especially wireworms (Elater lineatus\ 
fleas (Haltica)<, jumpers {Tettigonid)i and in hot seasons red 
spiders (Acarus Telarzus) are infinitely destructive. Pieces of 
mangold or potato are put round the hills as traps for the wire- 

* There are planters, however, who maintain that it is right to cultivate deeply 
when the fibres are nmning. and think it is beneficial to tear them np wholesale, 
so that bushels of these rooSets may be seen where the nidgetts are cleared. 

t Syringing proved comparatively inefficacious in this last season, when 
aphis*blight ravaged the plantations of East and Mid Kent. 

X This is done with garden engines with doable hose, worked between the 
rows of hops by three men, two of whom direct the hose to the plants, while one 
pumps. 28 lbs. of soap and ^ lb. of tobacco are used with IfiO gallons of_ water, 
and the expense of one wadiing is about 2k 2s, per acre. 
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worms. Fleas and jumpers are caught by shaking the hop-poles 
violently, and holding boards covered with tar so that the insects 
jump into it. Nothing has as yet been devised to check the 
ravages of the red spider ; but nature frequently does this by 
:Mould or white heavy showers of rain. Mould, occasioned by the fungus Spcero-- 
blight checked tkeca Castagnei^ allied to the fungus that causes the vine-disease 
by sulphtir. l^nown commonly as oidium, was formerly terribly injurious to 
hop-plants, but, like its ally, has been checked to a great extent 
by the application of sulphur put on usually before the hops are 
in “ burr or bloom, with a machine called a sulphurator, drawn 
by a horse between the rows of plants, an illustration of which 
is given below (Fig. 4). Two separate applications of sulphur 
are usually made ; the first when the bine is just over the poles, 
the second just before the burr ” or bloom appears. About 
50 lbs. per acre is put on at each application, at a cost of about 
Suinhurin^ 15s. per acre each time. 


Sulphuring 

machines. 


Pig. 4. — The Sulphurator, 



Hcp-hmest. The hop-harvest commences in the latter part of August and 
lasts about three weeks. Hops are ready for picking when the stro- 
biles are quite closed up, and the seeds are firm and dark-coloured. 
Pickers come in great numbers from London to the hop-growing 
districts of Kent and Sussex.^ A Return made by the Chief 



f t *]^e!re are peimaneui sheds erected on nearly all hop-fams fpr the hop* 
to deep in. Some are extemporised with thatched hurdle. The sanitary 
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Constable of Kent shows that 99,670 immigrants were employed 
in picking hops in Kent alone, in 1876. In Herefordshire and Immigrants 
Worcestershire, many pickers come from the neighbouring large 
towns, and from Manchester, Wolverhampton, and the mining ^ ‘ 

districts. A planter in Kent having 50 acres of hop-land 
reqtiires from 140 to 150 pickers, besides those living under 
him. One who has 100 acres requires 300 strangers/’ and 
so on. In some instances, individual planters employ over 
1000 immigrants, who require as much marshalling and manage- 
ment as a small army. The pickers are distributed in gangs 
or companies” of ten. Each company is under a ganger or 
binman,” who pulls down the poles, helps to measure the hops 
picked, and takes them to the waggons- The various grounds 
or ‘‘gardens” are divided into small portions called “sets” at 
picking-time, and each company takes one of these sets. 
Hop-picking is very popular with the denizens of smoky 
towns, as the aroma of hops is supposed to be conducive 
to health, and good wages can be gained. From IJd. to Prices pail f r 
per bushel, weighing about 7 lbs., is paid for picking hops, picking hoi:»s. 
Good pickers will earn from Bs. 6d. to 4^. 6d. per day. Hops 
are picked into long wooden frames with sacking bottoms ; 
and in some places, as in East Kent, into baskets. They 
are taken in “pokes,” or long bags of thin sacking, holding 
10 bushels, to the oast-houses, where they are dried in kilns, 
upon horsehair-cloth stretched upon a flooring of stout laths, 
about 13 feet from the ground. In the circular or square 
chambers below this floor there are either open or enclosed 
stoves, in which anthracite coal, coke, and charcoal are burned. 

When hops are drying it is usual to bum a little sulphur — the 
best yellow sulphur in rolls being used for this — upon the fire, 
so that its fumes may pass through them when evaporation 
is at its -highest point. The sulphurous acid evolved by the Sulphur use ! 
sulphur bleaches the leaves of the reeking hops, and imparts to bleach thf 
them a golden colour. About 10 lbs. of sulphur are burned for 
300 bushels of green hops. If hops are much discoloured, sul- 
phur fumes are passed through them twice while they are drying. 

Hops are dried in 11 or 12 hours, and are subjected to a beat of Drying pro- 
about 130® Fahr. An oast-house is built generally with several 
kilns, either square or circular, in a group ; and upon the same 
level as that of the drying-room — ^the “ hair-level ” — as shown in 
the accompanying illustration of a kiln (Fig. 5) ; a cooling-room 
of suitable size is attached. The hops are left in these rooms for 
a short time, and are packed by a machine into pockets, or long 
bags of canvas of stout texture, holding from IJ to If cwts., or 


authorities are now lusisiiog ihat the accozomodatioE for these Immigrants shall 
be decent, and proper in a sanitary point of view. 
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Hops dried too 
quickly on ac- 
count of insuf- 
ficient kiln ac- 
commodation. 


Modes of sale. 


Fig. 5 . — Section of a Kiln with 
an inner Chamher. 


by men treading them in with their feet, though this laborious 
process is being fast superseded by the pressing-machine.* In 
the Farnham district of Hampshire, and in some other locali- 
ties, the dried hops are allowed 
to accumulate, and remain piled 
up several days before they are 
packed. This practice entails a 
large amount of cooling room, 
and could not for this reason 
be adopted by large growers, 
though it is far better for the 
hops, which do not crumble nor 
lose their farina. It would also 
be far better to dry hops more 
slowly at a considerably lower 
temperature, say 100° Fahr. ; but 
this would entail a much larger 
amount of kiln accommodation, 
and a consequent increased out- 
lay of capital, which but few 
landlords would consent to make, 
and which it would not pay ordi- 
nary tenants to take upon them- 
selves. For 50 acres of hop-land 
the requisite and proper build- 
ings for drying and packing, 
according to the present system, 
would cost at least 1500^., putting 
at once an increased rental of ll 
10^. per acre upon the tenant at 
a low computation of 5 per cent, 
per annum upon the landlord’s 
outlay. 

After the hops are packed they are in most cases sent at once 
to the warehouses of the factors or commission agents in London, 
as but few planters have store-rooms fit to keep hops in, which 
require storing in dry well-ventilated places. A sample of 
about half a pound is taken from the centre of each pocket, and 
the factor sells the bulk by these samples to the hop-merchants, 
who forthwith move the hops to their own warehouses, and sell 
them to the brewers as they require them. It is quite excep- 



* Pressmg-macMnes, which are worked easily by one man, cost about 27L By 
these the hops are packed quickly, and in an unbroken state, and workmen are 
relieved from work that is most laborious and injurious to health. Hops are 
packed while hot by these machines. If they are to be trodden by men they must 
he cooled for twelve hours, or they would be trodden into powder. 
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tional for brewers to buj directly of the planters or of the factors, 

A time-honoured custom still prevails among the Hampshire 
and Surrey planters of sending many pockets of hops^ piled up 
upon waggons, to a largh fair at Weyhill, in Ham|^hire, to repre- 
^nt their growths. About 10 per cent, of a growth is sent in 
way, and the pockets are pitched in bams upon the fair ground. 

The price of hops fluctuates very much, and the values of Price varies ac- 
various sorts differ considerably. East Kent, Famham, 

Mid Kent Goldings, as a rule, malce from 10 to 20 per cent, 
more than any other kinds. Weald of Kent and Susses hops, 
in most seasons, make the lowest figures. 

Until 18b0 a duty of nearly 185 . per cwt. was levied upon all 
ho|JS grown in the United Kingdom. The duty on foreign hops, 
which was U. 85 . per cwt. until 1842, then 4/. 5^., 2/, 5s., and 
finally 15s., was abolished in 1862 ; and since that date the im- Xo home: mor 
portations have largely increased, and have injuriously affected 
the value of British hops. Taking the seven years from 1855 to 
1861 immediately preceding the abolition of the foreign duty, 
the averse price of hops was 7/. per cwt., and the average 
annual yield was 470,(X10 cwts. In the septennial period im- 
mediately following, the average price of hops was only 
about iL per cwt., though the average annual production was 
under 400,000 cwts., and the consumption of beer had steadily 
increased. The highest price of hops upon record is 271. in 1817, 

The lowest is 2L 15s. in 1848, after a long series of large crops. 

It is calculated that the quantity of hops used for brewing in QnaEtity used 
the United Kingdom is from 6(K),000 to 650,000 cwts., and that ia Oreat 
the average quantity grown in this country for the last 15 years 
has been about 450,000 cwts., while the imports of hops from 
all countries into the Kingdom have averaged about 170,0CK) cwts. 
per annum in the same period, of which amount only 2021 cwts. 
came from France in 1876, and 3862 cwts, in 1875. The quan- 
tity of hops exported from England is of comparatively trifling Exportation 
amount, having averaged only about 18,000 cwts. per annum small, 
during the last ten years. An average annual quantity of about 
6000 cwts. of foreign hops has been re-exported from England in 
the last decade. It is computed that the annual average yield 
from each acre of hop-land in England, during the last 1(K) years, 
has ^^n very nearly 6 Jr cwts. per acre, and that the price of 
English hops has averaged about IL per cwt., taking the past 
30 ye^. For each aqne of hop-land, 45/- of working capital is 
essential, taking the average of all the various districts. Actual 
expenses connected with hop-growing, inclusive of rent, tithes,* 

, ; ^ like tmit and kind, is ciiatgesbls with an extra- 

tithe b^d^ the (a^maiy 

Toil, SIT. — S. g. 3 I> 
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tases, interest on capital, cultivation, amount to at least 22i per 
acre, exclusive of the cost of packing, drying, and other inci- 
dental expenses, which varies according to the amount of the 
crop grown, whose average maj, however, be put at 13Z. per 
acre per annum ; making the total annual average cost of hop- 
Kental of hop- land amount to 35Z. per acre. Rents range from 2Z. to lOZ. per 
acre, and 4Z. is about the average rental of English hop-land. 
For land in East Kent, Mid Kent, and Famham, the highest 
rentals are paid, and the lowest in Sussex. Profits are occasionally 
very large, amounting to lOOZ. per acre per annum upon land 
that is especially suited for hop-growing.^ As has been shown, 
the risks are very great, and the expenses are enormous and are 
increasing year by year ; and it will be seen, from an examination 
of the figures given above, that the average profit upon each acre 
of hop-land in England, in the last 30 years, has not amounted 
to much over lOZ. per acre per annum. This profit has not by 
any means been equally distributed among the planters. In some 
instances very much more profit has been made ; in others very 
much less. In some districts the hop-plants are more liable to be 
Lady farms, blighted than in others, and in most districts there are “ lucky ” 
farms, upon which the aphis-blight, or mould, rarely affects the 
plants. A hedge or a stream frequently forms a line of demarca- 
tion between hop-land that is liable to blight and that which 
escapes blight. It seems probable that the profits of hop- 
growing will be diminished in this country in the future, by 
reason of the large importations from America, Belgium and 
Holland, France and Germany, and the ever-increasing expendi- 
ture in connection with their cultivation. 


CHAPTER n. 


Fktjit. 

Fmt«3Eteii- Feuit has been extensively grown in Great Britain, at least in 
England and Wales, for more than 300 years. Although such 
fruit as apples, cherries, and pears had been cultivated long 
before the sixteenth century in many parts of the kingdom, a 
gfeat stimulus was given to fri:ii^^-growing by one Richa^ 
Harris,, the gardener of King Henry VIIL, who "encouraged the 
K ^ , ' ^j^hting of', r^e kinds of fruit-trees and bushes, which ho ',1^. 

or norih-^ast aspect is generally Eald to be the best si'hmficm 
^ ^ ^ dxrec% upon. 
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obtained from foreign countries. For example, lie introduced 
several sorts of cherries into Kent from Flanders, and it is 
a popular notion that these were the first cherries grown in 
England ; whereas this fruit was introduce many centuries 
before by the Romans* It is believed that the apple is indigenous The apple in- 
to Britain, as mention is made of it in the very earliest records ; ^ 

and charters and grants of land in the twelfth century, in which ^ 
orchards are specially mentioned, prove that apples were culti- 
vated in many parts of the country at that date. 

The cultivation of fruit has made rapid strides during the Acreage of 
last quarter of a century, both as regards extent of acreage 
and improvements in management. According to the Agricul- in i877, 
turai Returns of Great Britain for the year 1877, the total 
number of acres of fruit-land, including orchards with grass 
under the fruit-trees, and cultivated fruit-land, was 163,290, 
apportioned as follows : — 

Acres. 

England 159,095 

Wales 2,619 

Scotland .. 1,576 


In 1876 there were 157,287 acres of fimt-land in Great Britain, 
apportioned as follows : — 

Aam 


England .. .. .. 153,277 

Wales 2,600 

Sootlimd .. .. 1,410 


These Returns show an increase of 6003 acres in one year, large iDcrcase 
chiefly in England ; and those of the four preceding years show 
a correspondingly large addition to the acreage in this country, four'years! ^ 
which has been made principally in the counties near London, 
whose soil is suited to the growth of fruit, on account of the 
propinquity to the London markets ; as well as in those counties 
where apples and pears are grown upon grass-land, in Devon- 
shire, Somersetshire, Herefordshire, Worcestershire, and Glou- 
cc^exshire. 

On account of the increased cost of labour, horses, and all 
qthc3f items of expense connected with arable land, much of this 
has been lately laid down to grass, and fruit-trees have been 
planted where the soil and climate are suitable. The profits of 
corn-farming, pure and simple, are very small ; at the same time 
the average value of land is gradually increasing, because its quan- 
tity is out of all pro|>ortlon to the population of the country, and 
to the desire and ability to possess it From this it has followed 
that already, to a certain extent, land has been laid down with 
grass, plant^ with fruit-trees or bushes, cultivated as market- 
g^den land, and in other exceptional ways. British agriculture 

3 D 2 
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‘ is in a transitional state, passing from the production of necessa- 

ries, such as wheat, which other counties can supply more cheaply, 
to the production of meat, milk, fruit, vegetables, and luxuries 
which a dense, well-to-do population can afford to'pay for. It is 
a natural consequence that the cultivation of fruit should have 
largely increased of late ; and it is. certain that there will be a 
still greater development of this industry in the immediate future. 
Two distinct Fruit is grown principally upon two systems : — ^First. Upon 
tfyation planted with standard fruit-trees, such as apples, 

pears, cherries, plums, and damsons. Second. Upon land that is 
regularly cultivated between the rows of various kinds of fruits 
trees or fruit-bushes. 

First system, The first method is chiefly adopted in the English counties 
fnift Herefordshire, Devonshire, Somersetshire, Worcestershire, 

^s-land, and Gloucestershire; where apples and pears are very largely 
acreage of cultivated for the manufacture of cider and perry, ai^ well as for 
culinary purposes, and for eating. 

» • Xhe acreage of fruit-land in each of these cdiin^es in' 


was^ — 


Acres 



Herefordshire .. .. 24,^5 

Devonshire . .. .. 24,770 

Somersetshire „ .. .. 20,9121 

"Worcestehire.. .. 14,021 

Gloucestershire .. .. 11,960 

In the two last-named counties, a part of the acreage of fruitJ^jp^^ 
is cultivated upon the second system, to be noticed in due 
Apple and pear In Herefordshire the apple and pear orchards are ' 

Herefor^Mre upon the rich alluvial deposits in the valleys i 

many rivers that run through the county, as the Severn*' 
Lugg, and the Froome, and upon the loam and clay soils 
Old Red Sandstone formation, A large part of this or 
land has been planted for very many years, the trees 1 
been renewed as they died away, in some cases with toler 
regularity, in many cases with much irregularity. Many of 
orchards that have been planted lately have been forme«l,y 
putting the trees in hop-^rdens between the rows of * 
plants. When the trees get large and bear frui^, the 
plants are taken away and the land is laid down with: 

Land that is suitable for hops is also suitable for applet iu 
cases,^ and a southern a^pc^ is considered th^ b^t situat^ 
OTcliards and hop-land in Herefordshire, 

is nsnallj iii off by she*^ and cattle in t 
a few instances it is mown; tel this pmctic® 

^llde adi, M'" 
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deprecated. Manure, either farm-yard or artificial, containing 
potash, soda, and phosphatic elements, is applied by the best 
managers every fourth or fifth year. 

Apple-trees are usually raised in Herefordshire, as in all other 
parts of Great Britain, either from crab, or wild-apple, stocks, 
which are preferred generally, or from stocks raised from apple- 
pips. The stocks are put in a nursery and are grafted with the 
sort desired in about three years, and are ready for planting out 
when they are four or five years old, and 6 feet high.* The 
plants are carefully planted at distances varying from 30 to 
36 feet apart, giving from 48 to 33 trees per acre, and are well 
fenced round to protect them from cattle. They are, or should 
be, lightly pruned each autumn. Apple-trees which grow fruit 
for cider-making do not require so much pruning as those whicli 
grow table-fruit. It may be said here that not nearly enough 
attention is paid to the pruning of apple-trees generally through- 
out the country, and that they have been systematically neglected 
in this respect, as their appearance indicates. The chief sorts 
of apples grown for cider are the Foxwhelp, Red Cowarne, 

Hagloe Crab, Codlin, Brandy Apple, Cockagee, Styre, French 
Upright. For eating, — the Ribston, Golden, and King Pippins, 

Cox’s Orange Pippin, Margel, Court-Pendu-Plat, Court of Wick, 

Blenheim Orange. For cooking, — ^Joanetting, Keswick Codlin, 
Wellington, Lord Suffield, Tower of Glamis, Alfreston, Collins. 

Pears are raised upon grafted wild stocks or from grafted of apples 

stocks raised from pips, and occasionally firom grafted quibcc ^suany^culti- 
stocks ; and are cultivated like appl^trees. Pear-trees do not y^ted in Great 
require so much pruning as apple-trees. The principal pears Britain, 
grown for making perry are the Barland, Huffcap, Taynton 
Squash, and Oldfield; and for eating, — the Doyenne d’Ete, 

Beurre de Capiaumont, Chaumontel, Cattilac, Williams’ Bon 
Chretien, Beurre Bose, Beurre Diel, Bergamot, Duchess 
d’AngoulSme, and Marie Louise. 

From 91, to 14Z. is the cost of planting an acre of land with Cost of plant- 
JMJple-trees and pear-trees, and the annual cost afterwards forPS» rents of 
maintenance, manure, and pruning amounts to from 2L to 0/. per 
"aidfe pfer annum. Rents of orchard-land in Herefordshire vary 
from 21, to 61, per acre, according to its quality ; the average 
annual return from the fruit-trees, exclusive of the grass under- 
neath, may be set at 101. per acre. As much as SOL per acre is 
occasionally made in exceptional seasons upon the very best land. 

Before railway communication was opened up between Here- Citier and 
fordshire and the large towns of the Northern and Midland 

. * Eaising sorts of apples directly frora pips, or seeds, is a most haphazard 
process; the plants in most coses revert hack to their wild type, wholly or in 
degree. 



740 = 47^4 Fmii Cultivation. 

Counties, apples and pears were principally grown for cider 
and perry, fox local consumption. Each farm had orchard-land 
enough to supply its own labourers with cider, which they drank, 
and still drink, in enormous quantities. Since then more atten- 
tion has been paid to the management of the orchards, large addi- 
tions have been made to the acreage, and more care has been 
taken in the selection of good sorts of apples and pears that are 
handsome, and well flavoured for eating and cooking, to supply 
the large demand for fruit in the manufacturing towns. Much 
improvement has also taken place in the manufacture of cider and 
perry, which has now an extensive sale in many parts of England. 

Apples for cider are laid in heaps for some days to make 
them quite ripe or ‘‘mellow,” and to cause chemical changes 
necessary to ensure good cider, especially the decrease of vege- 
table gluten, the presence of which causes undue fermentation. 
When mellow, the apples are crushed by stone rollers, the pulp 
is put into a press in horsehair bags, and the juice is squeezed 
out and put into casks, where it is fermented and racked off the 
lees into other casks in due time. For making sweet cider or 
cider for bottling, the pulp is not squeezed until several hotirs 
after it has been ground, fermentation is carefully watched, and 
racking j&equently done. Coarse brown sugar is sometimes 
added, ahd the colour is heightened, according to fanOy, by 
the addition of extract of logwood. The average price of'ci#^r 
is about %l. 5s. per hogshead, and the average return of cidef per 
acre may he put at 8 hotheads. Perry is made in the 
manner as cider, only that the fruit is pressed as soon as it 
from the trees. - 

Apple-orchards Coming next to Devonshire and Somersetshire, with^ fl^r 
foim the chief large acreages of fruit-land, it will be found thsit apple-o^ehaMs 
IrSi-^/of it, and that the remarks that have boeh 

BeroBshire and made with regard to Herefordshire apply genei^lly to th^ 
Somersetshire, counties. Cider is largely made, and is seht to all parts of the 
kingdom.* Eating-apples are grown in the best orchards, and a 
great improvement has recently taken place in the management 
of the land. Orchards in Devonshire are situated for the most 
part in the southern division of the county, upon the Old Red 
Sandstone formation, in the South Hams district, and in the 
fertile valleys fey the rivers Dart and Erme. In Somersetshire 
di© prineiphl fruit-area is in the northern part of the 
irndier Ihe Me»dip range of hills, and in the centre, in the rfeh 
vale of &e Tone. The rent of land varies from 3L lOs. to 9Z. 
feid S hogi^iOads of cider per acre represents the 
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produce of orchards in full bearing. Cider is worth nearly 3Z. 
per hogshead on an average. 

A considerable part of the fruit-land in Worcestershire and Fruit-land in 
Gloucestershire consists of apple-orchards and pear-orchards, laid 
down with grass. The produce is made into cider and perry ; tershirer 
and the best sorts of fruit, which have lately been more cultivated 
both for dessert and culinary purposes, are sent to market.* In 
the former county the fruit is grown for the most part on the New 
Red Sandstone in the neighbourhood of Worcester, Droit wich, 
Upton-upon-Severn, and Redditch. In Gloucestershire in the 
Vale of the Severn, from Tewkesbury to Newnham, and in the 
more southern part of the county. Three other counties have 
a comparatively small acreage of fruit-land of this description, 


viz. : — 

Acres. 

Dorsetshire.. .. 3,814 

Shropshhe .. .. .. .. 2,944 

Wiltshire .. 2,393 


in which counties many of the farms have a small plot of apple- 
orchard land which supplies fruit for domestic purposes and 
yields somewhat second-rate cider for home-consumption. 

With regard to the cultivation of fruit upon this system, as Kot enough 
;8ydopted upon more than two-thirds of the fruit-growing area of 
tike country, it must be said that not nearly enough thought, system of 
hare, nor capital has yet been bestowed upon it. The trees are fruit-growing, 
■thrust into the ground and left to take their chance in too many 
Cases. Pruning is neglected, manuring is by no means general, 
and the selection of sorts is not much considered. The enormous 
demand for good table and cooking-fruit, and the competition 
of such fine fruit as Newtown Pippins, which come from 
America in first-rate condition to tondon and Liverpool in 
almost incredible quantities, will, it is hoped, soon bring about 
improvements much to be desired. 

, Owing to the uncertain nature of the English spring season and The spring 
frequent climatic vagaries during the blooming-time of apple- 
, t^s and pear-trees, the crop is somewhat precarious. Late white destructive to 
^Ists are occasionally most destructive, and after these and other fruit-trees, 
ilifavourabie influences the juices of the trees are changed and 
rendered grateful to caterpillars — ^the larvae of a tiger-moth of the 
genus Afctia^ tyhich clear the branches of every vestige of 
foliage. Daubing the trunks of the trees with thick limewash 


* The annual average yield of apple-orobards laid down with grass is abont 
200 bushels per acre. The price of apples ranges from 7s. to 2s, per sieve in 
London. Taking the past ten years, the average return to the grower per sieve, 
from fruit sent to market, after all expenses of picMng, packing, carriage, and 
commission have been deducted, is about 2s. 
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is adopted as a remedy against the caterpillars ; and finely 
powdered caustic lime is thrown up into the trees, in the winter 
in damp weather, to clear away the lichenous growths that infest 
them in some situations. 

Cost of raising The expense of raising orchards, which amounts to from lOZ. 

Orcliards. to 14Z. per acre, exclusive of annual interest upon the first outlay, 
and the fact that there is a general absence of any definitive right 
with regard to compensation to tenants, have much checked the 
increase of fruit-plantations. This applies not only to apple^^trees 
and pear-trees, but also to all kinds of fruit : in a less degree, 
however, in the case of bush fruit-trees, in which the first cost 
is not so great, and a return is obtained in two or three years. 
When a tenant wishes to plant fruit-trees some landlords arrange 
to repay the whole cost with interest thereon, in the event of 
the tenants leaving the land before the fruit-trees are large 
enough to bear ; and other landlords agree to find trees, leaving 
the planting and future charges to the tenants* In the majority 
of instances, however, the tenant plants fruit-trees without agree- 
ment, having confidence in his landlord. 

Planting of orchards in the ‘^Agricultural Holdings Act,” passed 
by the British Parliament in 1875, is placed in the Schedule 
of Improvements of the first class, for which a tenant may 
receive proportionate compensation for his outlay up to a peric^ 
of twenty years after the execution of such improvements. 
this payment were in all cases obligatory, large additions wohH 
be made to the acreage of frait-land in this country, and grea^ * 
improvements in the cultivation and management of the 
ing acreage would also result. ) * 

Tlie second Cozniji^ HOW to a description of the second system,^ the 
fruit of fruit-growing upon cultivated land ^re fhe 

culM- whose names and respective acreages are given b^low, ? 

vntedland. , . ,, 


Kent.. . 
Cornwall . 
Surrey 
Lancashire 


u,mr 

4,407 

1,726 

1,974 



Each of these counties has a proportion of orchard-land proper 
included in this acreage, but the greater partis planted witfc 
various kinds of fruit, and is cultivated by manual labow? 
Eruit-^owers here prefer not to have all their eggs in one 
and think it better to plant various kinds of fruitrbushe$ 
Fruit-hushes the standairf trees,* that if one fail there may be a chasUedf^i 
aa^fther beii^ fruitful and that to some extent there 
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a succession of fruits. Thus, for example, green gooseberries, 
for which there is a large demand for bottling and for cooking, 
would come first for picking ; then raspberries, red and white 
currants, ripe gooseberries, black currants, plums, damsons, and 
apples would follow in regular order. A very large proportion 
of the fruit-land in Kent is planted in this way with different 
kinds of fruit-trees. It is regularly cultivated, being dug and 
hoed by hand every year. Apple-orchards with grass under the 
trees have for the most part been grubbed and planted with hops. 

Cherries form a specialty of fruit-cultivation in Kent, being Cherr)- cul- 
grown to a great extent iti the eastern part of the county upon 
grass-land which is fed off by sheep eating corn or oilcake, 
and is well manured fre<juently with farmyard-manure. This 
cherry-orchard land is situated principally upon the clay and 
loamy clay soils of the Thanet beds, the plastic clays of the 
Woolwich and Reading beds, and of the Oldhaven beds, which 
crop up curiously in the district between Chatham and Canter- 
bury* Large returns are sometimes made, but the fickle climate 
of the English spring season makes this a rather uncertain crop. 

As much as 12Z. per acre is paid as rent for exceptionally good 
chenry-orchards. An average of the rents paid is about 8 Z. per 
a^jcre^ As much as 80Z. per acre has been cleared by this kind 
of fi^t-land ; but the profit of land where the trees are in full 
vigour may be said to be about 20 ?. per acre per annum, upon 
an ^rVerage of seasons. The annual expense of a cherry-orchard 
is from IIZ. to 14Z. per acre, exclusive of all charges cx^nnected 
with picking, packing, and marketing, which of course vary 
with the amount of the crop. All the cherries are sent direct 
to I^ondon,* from whence they are sent to other large towns 
when the Metropolitan demand has been satisfied. Most of this 
fruit is used for eating. Red or Kentish, and Flemish cherries, 
which are late sorts having a subacid flavour, are bottled or 
preserved, and Morellos, grown chiefly on walls, are used for 

t cherry-brandy. In many cases the growers sell the 
n the trees by auction or private contract to middlemen, 
f all further expense and risks upon themselves. 

^^trees are raised from grafting the wild cherry-stocks 
th<a ^<^d 5 , with scions of the sort required. When the 
graill^ stCM^c^. have been two or three years in a nursery, they 
ate|.||lanted at upon cultivated ground at a distance of from 
33 feel fpffj giving from 40 to 60 trees per acre. These 
ti|^. are and tenderly pruned during the first two or 

three years 5 after that time but little cutting is required. Hops 


*Ike average price in liondion for Kent clierri.es for the last twenty-^ years 
haa feeeu 8«. per sieve of .48 lbs. The net retam to fibte grower would be Ss. 
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and fruit-bushes, or plum-trees, are set between them. After 
a few years, when the cherry-trees have come into bearing, the 
bushes and plum-trees are taken away, and grass-seeds are 
sown. The chief sorts of cherries grown are the Adam’s Crown 
Heart, the Black Heart, May Duke, Turkey Heart, Bigarreau, 
Purple Jean, Waterloo, Kentish, Flemish, and Frogmore. 

Oreengages. Greengages are grown extensively in the eastern part of JK^nt, 
near Sittingbourne, where the soil is especially suited for their 
production. The gages grown here are finely flavoured and 
well coloured, and as much as lOOZ. in one year has been made 
from an acre planted with them. Plums and damsons, especially 
a species of the latter known as the ‘‘ Crittenden,” are largely 
growm in Kent, and are very profitable in most seasons. In the 
last season a sharp white frost, late in the spring, so cut up the 
bloom that the crop was an utter failure, and in some cases the 
trees themselves were killed. 


Gooseberries; Fruit-bushes, as gooseberries, red, white, and black currants, 
red, white, and and raspberries, are planted under apple, plum, or damson-trees, 
blackcurrants, by themselves. In the former case they are set 

6 feet apart, or 1210 trees to the acre ; in the latter, 5 J feet, or 
1420 trees to the acre. Land thus planted is well manured in 
the autumn with woollen rags, shoddy, or fish manures, and dug 
by hand with the three-tined spud, which is also used for digging 
the hop-plafitations. The bush-trees are closely pruned in Novem- 
ber, as in the accompanying Illustration (Fig, 6), and the land is 
kept carefully hoed during the summer. Immense quantities of 
gooseberries and red currants * are grown in Keht, Worcester- 
shire, and Gloucestershire, and are sold for eating, bofp^^, 
and jam-making. Black currants are grown upon the l:^v|ir 
soils in Kent, upon the Atherfield clay and the more ret^|||e 
clays of the Greensand formation, and are a very proil^|e 

tie « -n ^ t ^ crop. There a;fe also l|&e 
6 , — Frmed Qoos^&mf-tree, ^ ^ . 



plantations of black cu#afits 
on the ^iff land near t/am- 
hridge which are remarkably 
productive. As the fruit is 
grown upon young wood, the 
old wood is cut away closelj in 
each autumn season. lM^||e 
case of red currants, the fiiili|s 
mainly grown upon old 
and the young shoots^ 
are cut away. - All 
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bushes are easily propagated by cuttings, which remain two years 
in a nursery, and bear fruit the year after they have been planted 
out. The cost of cultivating an acre of land planted with fruit- 
bushes is from 12Z. to 14Z. The average return per acre may 
be set at 36Z., from which must be deducted at least 21Z. for 
expenses of all kinds, including cultivation. All fruits of this 
description, called ‘^soft” fruits, are picked by women and 
children, and are packed in baskets,* except raspberries, which 
are sent in tubs direct to London. 

Before passing from Kent, the cultivation of filberts and cob- Filberts and 

cob-nuts grown 

Fig. 7. — JPruned Filbert-tree. 


in Kent. 



occurs 


nuts, peculiar to this county, must be noticed. This 
mainly in the part of Kent near Maidstone, on the Greensand 
formation, and involves much skill, care, and capital. In most 
cases the trees are planted under standard fruit-trees at a dis- 
tance of 13 feet apart, which gives 257 trees to an acre. The 
}knd is well manured every other year with rags, shoddy, fish, or 
1 waste, and is always cultivated by hand, and kept scrapu- 
^ i|sly clean. Filbert-trees are pruned most closely, and trained Their pecufiar 
in the shape illustrated by the woodcut. Fig. 7 ^ cultivation, 
stems about 2 feet in height, from which the branches 
f "but laterally, forming a centre of a cup-like shape, with 
a marndter bf^ 7 or 8 feet and a height of 6 or 7 feet.f An 
av^irage yield frbm a filbert-tree in full bearing is 3 lbs., and 
the price of the nuts in Covent Garden Market may be averaged 
at per lb. Cob-nuts are larger than filberts, and are in a 


Eoiind baskets, or whole, half, and ^naiter^eves, containang 48, 24, and 
14 lbs. respectively. 

t See a Paper on “ Fruit-growing in IKenV' in vol. xiii.. second series, Eoyal 
A^oultnral Society’s * Jbumial,’ page 113, iii wMoh filbert-cultivation is described 
in detail 
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Fruit culture 
in Cornwall, 


Cornish rasp- 
berries. 


Flams largely 
grown near 
Evesham. 




degree superseding them. The trees are very similar, and are 
pruned and cultivated in the same way. 

Cornwall has been famous for its fruit-production for cen- 
turies. Its apples are finely flavoured and abundant, owing to 
its mild climate and rich soil. A peculiar sort of apple known 
as the Giiliflower is justly celebrated. Bush-fruits of ail kinds 
are grown here in the same way as in Kent, and strawberries 
and raspberries, which are indigenous, are very largely and suc- 
cessfully cultivated. The latter fruit is grown upon canes, set 
3 feet by 5 feet apart. These canes are arched, and tied loosely 
with strips of matting, so as not to fracture them. No stakes are 
required and the fruit grows all round the arched cane. Cornish 
raspberries are remarkably fine, and are sent to market in casks ; 
the average price obtained for them is 28^. per cwt, and an 
average crop is about 1| ton per acre. Fruit is sent from Corn- 
wall to London by rail, and to Liverpool by sea. In Surrey and 
Lancashire, fruit is mainly grown upon bushes, and in connec- 
tion with market gardens. Gooseberries and currants are grown 
in the same way as in Kent, and strawberries are extensively 
grown in the former county. Market gardeners in Middlesex 
also cultivate fruit-trees and plant vegetables between them in 

J uick succession ; but they do not grow fruit upon any system. 

ruit-growers in Worcestei^hire and Gloucestershire, especially 
near jEvesham in the former county, grow soft fruit of all kinds 
with great success. The trees and bushes are not planted all 
over the ground with mathematical regularity as in Kent, but are 
set in rows here and there, with large spaces left for the grofvtb 
of vegetables. Plum-trees are cultivated to a great 
and thrive exceedingly well, as do all other fruiHre^^ 
blue Lias clay. A small white egg-plum, known as the 
plum, is much grown and with great success. As mneh^^ | 
per acre per annum has been made frcmi th^ plums. ; 

18i. per acre per annum is the average profit from cultlrf^ 
fimit-laud in tiiese counties. Rents range horn iL to 12Z. 
acre, mad the expenses average 131., exclusive of picking 
filing the fruit. But little of the fruit grown here is sen|b 
Jkif^don* The hulk of it goes to Birmingham, Manche^er, 
Jp^ley, Wolverhampton^ Liverpool, Leeds, and other large Mid- 
land mA Northern towns where there is a large and grqwiil]^ 
demand for the artisan population. 
f \jThe c*dtitation of stmwbemes has been largely ext 

This fruit is grown in Cornwall ; in the neighbomh&i 
,M'Btefonp«%•:Tavistodc,'^■'aa^ Piyntouth-' in. Bevohsh^"""*'' 
in Worcestershire and' M ' 
wtahly .in:, 
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"best, and under favourable circumstances they come into full 
bearing in three years and continue to bear for six years. 

The plants are propagated by the long runners, and are set in 
roWS«2 feet 6 inches wide, and about 1 loot 6 inches from plant 
tO;vplant in the rows, giving about 10,500 plants to an acre. 

The tows are put thus far apart to diminish labour expenses, by 
between the rows with horses ; and some growers have 
l#bly put the plants 2 feet 6 inches apart each way, so that the 
horse-hoe may be worked in all directions. Just before the fruit 
begins to change colour, rough farmyard-manure is laid under 
the plants to keep the fruit from dirt. Strawberries are picked 
very early in the morning before the sun is up, and gangs of 
men and boys go forth at 3 A.M., and leave off picking at 7 A.M. 

Fruit thus picked realises as much as Is. 6d. per lb. in the 
earlier part of the season. The best fruit is sold lor eating, and 
the second-rate is sold for jam. It is not unusual for as much 
as lOOZ. to be made of an acre of strawberries, but an average 
profit is about 20?. per acre. The strawberries that are chiefly 
grown are, the British Queen, Keen’s Seedling, Elton Pine, 

Princess Alice, Comte de Paris, Goliath, Alice Maud, and 
President. 

The small acreage of fruit-land in Wales is distributed priu- Acreage of 
eipally among the following counties, viz. : — 

‘ ' ■' Acres. small* 


Brecon .. ,. 860 

Badnor .. .. 400 

Montgomery.. 337 

Criamorgan .. „ .. .. .. .. 258 


which border upon England. This, for the most part, consists 
of apple-orchards planted in the valleys, whose produce is 
generally made into cider for the work-people. 

r In Scotland, the counties of Lanark and Perth alone have an Climate of 
apreage worth mention : there being in the former 493 acres, for 

in the latter county 378. Soft fruits only are grown, as the fruit-growiag. 
is too cold for apples and pears to ripen. Strawberries 
^feiiiyery suocossfully cultivated in Perth and Edinburgh, In 
a grower in the former county was offered 100?. per acre 
fife 28 acres planted with strawberries. Enormous quantities 
of currants and damsons are sent to Scotland from England to 
be made into jam. 

Fruit is grown in the United Kingdom, as a rule, only upon 
the two systems that have been described above, at least upon 
a large scale and for market purposes. There are some few 
growers here and there, who grow fine apples, pears, and plums, 
upon pyramidal trees, and low bush-trees obtained by grafting 
i^n Paradise stocfcl, which are easily pruned, and in some cases 
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are root-pruned. Fruit is also grown in private gardens upon 
pyramids and low bush-trees, as well as upon cordons and 
espaliers. Peaches, nectarines, and apricots are hut seldom 
cultivated for market in the open air, on account of the variable 
character of the spring season. Even in the most sheltered 
situations, in the best managed gardens, upon the warmest walls 
facing south and south-east, these fruits do not come to perfec- 
tion more than once in three years. They are grown under 
glass in orchard houses” near London and other towns, and 
make long prices at Covent Garden and other markets, 

^ LsTge demand There is a large and increasing demand for fruit of all kinds 
for fruit. throughout the year in this country, especially for fine, handsome 
table-fruit, of which, in some seasons, there is a great scarcity. 
Fruit of second and third-rate quality is eagerly bought for 
Immense quan- retailing in the large towns, and to supply the preserve manu- 
^es of fruit factories in London, Liverpool, Manchester, Birmingham, and 
maHng!^ Glasgow, which take astonishing quantities in the season. Some 
of these manufactories make 15 tons of preserve per day, and it 
is calculated that at least 400 tons are made daily throughout 
the fruit season in all parts of Great Britain. 

Amount of It is impossible to give any statistics as to the (quantity of 
fm to grown in England, or to convey even an approximate idea 

LT^eriained, much is taken into London, No octroi duties are levWi 

upon produce as in France ; and although tolls are charged upon 
fruit brought into the large London markets either by corporate 
bodies or by private proprietors, much of the fruit does not 
actually go into the market, hut is sold in warehouses adjoining, 
so that tolls are not levied upon it. The preserve manufactui|Brs 
make contracts with fruit-growers or with middlemen, who 
the growing crops ; and the fruit in these instancy doeSkiS]^l ^ 
Large importa- to any market, but is sent directly to the 
tiott from ^0 large quantities of fruit grown in this counfry, the 

^ import^ is truly enormous, and is increasing year by yeiP^ 

oouBtries. For example, in 1876, according to the Return of the Board nf 

Trade, 2,372,779 bushels of raw fruit, valued at 1,218,6251., 
were imported into this Kingdom, as against 2,220,412 bushels 
in 1875, valued at 986,248?, Of this, 440,760 bushels, valued 
at 266,276?., came from France alone’irf 1876, against 581,170 
bushels, valued at 271,878?,, in 1875, ' , 
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CHAPTEE III. 


Vegetables. 

The cultivation of vegetables for market was first adopted in 
tbis country about the middle of the seventeenth century. 
Gardening for profit, according to Fuller, the old historian, 
crept out of Holland,’’ from whence vegetables had been long 
imported into England, “to Sandwich in Kent,” and it has 
gradually developed into a most important branch of national 
industry. Vegetables are grown to an enormous extent now in 
Great Britain, both by market gardeners, who cultivate from 
5 to 50 acres of land, in the vicinity of London, and many other 
large towns ; as well as by farmers who grow all kinds of this 
produce upon a large scale in localities where the soil is suitable 
and the facilities of transport are good. As the profits of 
ordinary farming are small in these days, farmers of land in 
convenient situations naturally turn their attention to the culture 
of vegetables, which pays fairly well, as a rule. 

According to the Agricultural Returns for 1877, there were 
37j859 acres in Great Britain used as market gardens or for the 
growth of vegetables in that year, viz : — 

England .. .. 34,464 

Wales 446 

Scotland .. 2939 


Fii'st introduc- 
tioa of market- 
gardening into 
England in the 
17th century. 


Extent of acre- 
age of land 
deyoted to the 
growth of 
vegetables in 
1877. 


Fifty years or so ago, vegetables were produced chiefly in 
market gardens where spade-husbandry alone was practised, in 
the suburbs of London and in the bordering counties of Kent, 

Essex, Middlesex, Surrey, and Hertfordshire. There is still a 
certain area, within a radius of a few miles of the Metropolis, 
where the old system prevails; but as the land is being gradually 
absorbed for building purposes, tbis is decreasing year by year. 

Eteydnd this area of market gardening proper, which may be Area round 
^Ifed the inner circle, defined by small holdings, spade culture, 
ahd the easy distance from London markets, so that the produce 
may be sent in upon waggons and carts early and fresh ; there is Area beyond 
an outer circle extending far into Kent, Essex, and Surrey, where Metropolis, or 
vegetable-growing is carried on upon a large scale, in a spirited 
manner, with the appliances of implements and machinery that 
are used in ordinary farming. In some cases the produce is sent 
by rail from tbis outer circle, but a large portion of it is con- 
veyed by horses direct to the London markets, and manure is 
carted home. Great cart and waggon loads of vegetables, piled 
up in the most artistic manner, may be seen coming into all the 
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London markets from 4 to 5 o’clock A.M., being sent thus early 
in order that they may be fresh and crisp. 

Within the charmed circle appropriated to spade husbandry 
the more delicate vegetables are grown, such as asparagus, sea- 
, kale, brocoli, cauliflowers, French beans, celery, radishes, lettuces, 
mustard, and cress. Many of these require careful management, 
and to be forced in frames in the early part of the season. 

Without the circle, cabbages, coilards, or young cabbages cut 
before the heart is formed, peas, beans, onions, Brussels sprouts, 
cauliflowers, and purple sprouting brocoli — a most valuable 
vegetable either cut as greens, or later as brocoli heads, — and 
turnips, are principally grown. 

Besides all this, the prince of what maybe called the legitimate 
market^garden and vegetable-farm, peas, early potatoes, cabbages, 
turnips, carrots, and onions are grown in all parts of the country, 
by fits and starts, according to the probable demand ; and in 
Vegetables certain places special vegetables only are produced, as, for 
example, onions at Biggleswade and Sandy, in Bedfordshire ; 
d^iricts. Cauliflowers at Mount Sorrel, in Leicestershire ; brocoli in Corn- 
wall; carrots in parts of Surrey and Wiltshire. Many farmet^s 
also grow early potatoes, especially in Cheshire, Lancashire, 
Yorkshire, and Lincolnshire. Potatoes are also universally 
cultivated as a farm crop, being stored to supply the markets* i 


Essex area. 


Middlesex area. 








The business of market-gardening and Y^getable-fanning for 
the supply of London is carried on in Essex, on the north-eastern 
side of London, in the district from West Ham and Stratford, 
along the left bank of the Thames to .Grays, on alluvial soil whidi, 
from its light texture and gravelly subsoil, is pecu-Iiarly sf ited 
for the growth of vegetables. Also in Ess^, u^n 
soils of the London clay,^in^tlic neight?ourbqbii _^ M 
a. as far from London as Colcheste^. ^t confihfff in 
to the jsouth-western quarter ' of tbq At Brentford am 

Twickenham, where the soil is a loam [With, a snlisoil jof 

^yel resting upon the London clay; and in Surrey to the London 
mjr and the afluvial diCposits upon the banks of the River Thames 
mq in Kent are situated on the 

l^aiik bf/the Wafo an<i extend, Imgis interoallisy to 
t^v^esenir^TO attuviiim, of the same kind as that on 

ba^ the river, and the clays of the 01^- 
liSIn which crop up here, are Well 

near the metropo|i^s^_‘’^h<^p;^', 
!^inlS§^ve a' small extent of land ' 
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described, it will not be necessary, except in a few instances of 
special culture, to do more than give the following Table of the 
largest acreages in 1877, viz: — 


. Acres. 

Middlesex 6119 

Essex .. .. 4183 

Kent 3950 

Suirey .. 1682 

Yorkshire, West Biding 1745 

Worcester 1350 

Hampshire 905 

Gloucester .. 1002 

Chester .. .. .. .. 896 

Cornwall .. .. 977 


There is no regular rotation of crops in the management of No regular 
market-gardens and farms. The rotations depend upon the 
soil and its condition, and in a great degree upon the probable 
demand for particular vegetables, as well as upon the season, 
and the times by which certain crops are cleared off the land, to 
which no rest is given. Fallows are unknown. A continuous 
succession of crops is the great object, entaiUng the application 
of incredible quantities of manure, which is chiefly obtained 
from the stables and cowsheds in London. 

For this also a great amount of labour is necessary, which is 
supplied in the summer, at least in the flelds beyond the inner 
circle, by a migratory population, who are for the most part 
housed in out-houses, barns, and temporary erections, and begin 
the season in March or April in the market-gardens, and finish 
it in September in the Kentish hop-gardens. 

A typical instance of a rotation of crops that is extensively Typical rota- 
adopted may be cited. 1st. Cabbages are taken ; these are planted 
in June and cleared by January, being ibllowed by — 2nd. Early 
potatoes, dug in June or the early part of July. 3rd. Winter 
greens or hardy greens are then planted, to be succeeded by — 

4fch. Peas which are picked by June. 5th. Winter onions are got 
in at once, and another green crop immediately follows them. 

It will be readily understood that this quick succession requires 
most liberal supplies of manure, and that the difficulties of 
growing such moisture-loving vegetables as those of the Brassica 
genus in summers of drought are sometimes insuperable. Large Farmyard- 
supplies of water are given to plants of this kind, and iiriga- “aSSay of 
tion is practised near the Thames where circumstances allow, market- 
From 40 to 50 tons of farmyard-manure are applied every year, gardens, 
and nitrate of soda, guano, and hone-dust are frequently used ; 
but the mainstay of market-gardens is well-made farmyard- 
manure. 

In some districts, cauliflowers cut in the spring are fol- 
VOL. XIV.— s. s. 3 b 
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Salad and 
sweet herbs 
specially 
grown at 
Mitcham. 


i 


Asparagus 

culture. 





lowed by celery, with radishes thickly sown between the rows. 
This goes on for years; the position of the rows of celery 
being changed every other year. Nearly 100 tons of farm- 
yard-manure per acre are requirecj for this exhaustive system 
of cropping. 

Upon larger gardens, or market-farms, a usual course of 
cropping is : potatoes followed by greens ; then parsnips, or 
carrots, or mangolds are put in, followed by winter onions, with 
cabbages taken after these. Brocoli, French beans, broad beans, 
and cabbages are taken instead of some of the crops of this 
rotation. 

Lettuces, radishes, endive, and salad herbs of all kinds are 
chiefly grown in the market-gardens nearest London and other 
towns. At Mitcham, in Surrey, there is a large extent of garden- 
ground devoted to the growth of sweet herbs, as peppermint, 
thyme, basil, and lavender. Liquorice is also largely cultivated 
at this place, whose summer-air is fraught with “odours of 
Araby ” 

It is convenient to give in this place a short description pf 
the details of cultivation of some of the v^etables most com\ 
manly grown : b^inning with — - 

A^ragus, which is extensively produced near Isle^Pfth, ' 
Fulham, and Mortlake, in the valley of the Thamefe;, and in 
other places near London, as well as at Colchester in 
and near Gravesend in Kent. This vegetable is now grown fer 
the most part in rows, from 5 to 6 feet apart ; the system qf 
planting in beds being relinquished by those who cultivate it 
upon a large scale. 30 or 40 loads of farmyard-manure are put 
on the land, which is deeply trenched. A crop of radishes is 
taken before the plants are put in. Beets, or onions, or lettuces 
are grown between the tows. Asparagus plants come to full 
bearing in the fourth year. \^en the plants are well established, 
they are earthed over in March ; the heads are tied neatly in 
bundles containing 105, and make from 3^. 6d. to Is, 6d. per 
buiidle in the early part, and about 2s. 4d, in the latter part of 
the smscm. 

Sea-kale is one of the most profitable vegetables, and is culti- 
vated mainly by market-gardeners within the metropolitan area„ 
parfeulsaiy laear Deptfoid in Kent, and in the Thames Valley 
in it is generally propagat^ from short lengths of old 

&om seed, planted in rows about 14 indhea 
afsisuti Evmy is taken up early in November, 

fits b^ted to a temperature of 
about 20 days after planting. The pla^ 
gs^en are .covered with earth, and come ^to 
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Cabbages form a great source of profit, from 60Z. to 707. being Cabbages and 
frequently made per acre. They are planted out 15 inches 
apart each way, after potatoes or onions ; or later, after celery and 
French beans. The smallest plants are thinned out and sent 
to market early in March, being called “ collards,” or coleworts. 

Cabbages thrive remarkably well upon sewage farms. 

Onions are extensively grown near London and in Bedford- Onions a pro- 
idiire, and do well upon friable sandy loams. An average crop 
is about 14 tons per acre. As much as 1807. per acre has been 
made for onions, but 357. is an average return. Cucumbers are 
produced in enormous quantities under glass, and in the open 
air. Many individual growers cut as many as 200 dozens 
a week. They are much grown in Huntingdonshire, at St. 

Neot’s, and at Sandy in Bedfordshire, and are sent to market in 
flat baskets containing two bushels. 457. represents an average 
return per acre. 

Lettuces, radishes, mustard, and cress * also pay remarkably demand 
well, as do tomatoes, whose cultivation is increasing at a rapid vegetables for 
rate, as this vegetable within the last five or six years has been piile mami- 
much appreciated by the English people. Very large quantities factnrers. 
of vegetables are us^ in the manufacture of pickles ana sauces ; 
and the demand for suitable onions, French beans, cauliflowers, 
and gherkins — ^young cucumbers — ^for these purposes occasion- 
ally far exceeds the supply. The best firms of pickle and 
sauce manufacturers, some of whom employ 300 or 400 hands 
in the busy season, take only first-class vegetables for pick- 
ling ; but the smaller firms do not object to buy those of in- 
ferior quality, which they convert literally into “ mixed ’’ 
pickles, and impart to them a brilliant green colour with sul- ^ 
phate of copper. One large firm in London takes from 12,000 
to 14,000 bushels of onions in one season, arid other vegetables 
in proportion. 

Rents of market-garden land, and of market-farms, within 20 * 

rriiles of London, range from 47. to 97. per acre. Labour expenses ’ 

to from 67. to 97. per acre, and the whole annual average v«getal>le, 
exjpenses per acre are at least 227. In spite of this large outlay, fixture. 
&srrprofite are usually realised, and occasionally, in favourable 
s^te)ns,' Or by lucky hits, they are very handsome. 

Thfe profits of market-igardening and of ivegetable cultivation 
generally have been much interfered with latdy, by the impor- 
tation of foreign vegetable produce, which has steadily increased 
during the last few years, and the inore so.as many of the 
vegetables, especially asparagus, peas, and cauliflowers arrive in 

* Borne mdividual growers use as naueh as 6^0 bushels of mustard-seed per 


imuum, 

3 E 2 
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Its mild 
climate. 


London Ijefore tHose vegetables are ready in Englatid. The 
value of vegetables imported into this country in 1876, was 
199,413/*, as against 132,124/. in 1875, of which thpse sent 
from France were valued at 92,627/., as against 77,265/* in 
1875. ^ . 

Cornwall. Next in importance to «the above-described districts is that in 

Ck>mwali. Though the extent of this is only 977 acres of actual 
market-garden ground, vegetables of all kinds, and potatoes 
especially, are grown upon the farms in the western part of the 
county. Brocoli is the chief vegetable grown here, coming to 
cut very early in December in some seasons, and never later 
than January, on account of the mild climate of the winter. 
In some winter seasons, as, for example, in 1875, at the Land’s 
End, the thermometer has been at 50° Fahr. in the shade at 
Christmas time. Asparagus has been cut in the open air, and 
primroses have bloomed in these months* In 1875, brocoli from 
PenzBiice were sent to London at the rate of 25,000 dozens per 
week, and sold in the streets at very low prices, and the Cornwall 
brocoli season was over by the end of January, 1876, Brocoli 
rarely fails in Cornwall; but in Surrey, Kent, and other places, 
it fails once in four or five years through the spring frosts. The 
soil in the west of Cornwall is well suited for the production of 
vegetables, being a rich easily-worked loam upon the greenstone 
and felstone series of Trappean rocks, composed of hornblende 
and felspar* Brocoli are grown in alternation with potatoes, 
the plants being dibbled in by women and children in June or 
July, and the land is thoroughly well manured. They are sent 
to London, Manchester, and Liverpool in wicker-work baskets, 
holding 100 heads. Ateut 6500 heads are grown upon an acre 
upon an average. Though rents are high and expenses of all 
kinds are heavy, brocoli-^owing pays the Cornish people w:ell. 
They can send these vegetables to London a month earlier tlmn 
the market-gardeners in the Channel Islands and those who send 
cauliflowers from Cherbourg, and they have the command of the 
best market in the world at a season when fresh vegetables are 
luxuries indeed. 

Early potatoes are grown in considerable OTantities in the 
part of Cornwall lying between Penzance and Iraro. Generally 
the potato sets are planted directly after the brocoli comesi off, 
Potato-sprout- having been first sprouted* about an inch before they are planted, 
ing process* which is held t(^give a month’s start to the sets. These, usdaliy 


Brocoli the 
chief 

vegetables 
pr^uced in 
CkjmwalL 


of a sort called Lemon Kidneys, are dug in April, and are i^fit 


^ .Fulaio se^ am pfafein sMiow boxf® ca: baskets in lofis, above si 
whom te teipemtom 'is liig!i, to msfo-thW' 
€ttPS iNrIakm not to break off* or bra^ Ihe sprouts. 


y 
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to the large northern and midland towns. Befdre the potato 
disease had become viriilent, and the French and Channel Islands 
growers were in competition with the growers of Cornwall, two Two crops of 
crops of potatoes were taken in a year from the same land, potatoes taken 
This is done now occasionally. One crop is planted in No- ^ 
vember and dug in April. Another is planted with sprouted 
sets, directly the fiTst comes off, whose produce is ready to dig 
in September, The mild character of the climate renders this 
possible in most years. Two crops of potatoes in one year are 
also obtained at Morecambe Bay, upon the west coast of Lanca- 
shire, where the sprouting system is also adopted, and on the 
^‘warp”* land in Yorkshire, near Selby and Hull, and other 
places. In parts of Lancashire, as at Ormskirk, small farmers 
grow early potatoes for the Blackburn, Bolton, and Manchester 
markets. The potatoes are planted upon made soil which is 
very rich, light, and friable, late in January or early in February, 
and are protected by frames covered with straw, or reeds, or mats, 
during the night, which are taken away during the day. The 
young potatoes are packed in hampers, containing about 20 lbs., 
and realise Is. per lb, in most seasons. 

Besides the potatoes that are grown on market-farms, very Potatoes grown 
large quantities are grown upon ordinary farms in all the counties quan- 

of Great Britain, forming part of the ordinary rotation of farm 
crops in most districts. 

The annual average number of acres planted with potatoes Average, 
during the eight years ending 1877, was 544,345, or — 

Acres. 

330,713 

46,161 ^ 

167,481 

In 1871 the acreage was 627,691 for Great Britain, while in Decrease in 
1877 it was only 512,471 acres, and the returns show that with 

t\f een these years there has been a gradual decrease in the potatoes on 
owing to the fear of the potato disease, and to the im- account of 
liortation of potatoes from foreign countries, which has increased 

^ astounding degree since 1871. For example, the quantity f^poSlon. 
of i^tatoes imported into this country was only 847,835 cwts. 
in 1871, whose value was 225,068Z., as against 3,986,662 cwts. in 
1874, 4,696^132 cwts. in 1875, and 6,023,936 cwts. in 1876, 
whose value respectively amounted to 1,034,8357., 1,070,9767., 
and 1 , 740 , 7497 / 

* “ Warp is a peculiar soil of mudand fine sairi, wM(^ is left by the tide at the 
mouths of rivers or estuaries, as in the great Wash in pmsolnahire. In some cases 
suceessive rows of faggots are laid down, which soon become solid from the absorp- 
ihm of mud, and grswualiy dam ba(^ thetide, nmkang ferra jirma. 


In England 
„ Wales 
„ Scotland 
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Acreage of The following are the chief potato-growing counties in England, 

chief potato- 'u^ith their respective acreages in 1877 : — - 


ties in England Yorkshire .. .. •• 43,246 

in 1877. Lincolnshire 36,562 

Lancashire 33,783 

Cheshire .. .• 20,360 

Devonshire 16 , 002 

Kent „ 13,576 

Cambridgeshire 8,874 

Somersetshire... 8,163 

Staffordshire 7,276 


Aereagd in 
Wales, 


Acreage in 
Scotland. 


In Wales there were in 1877 — 

Cardigan 

Carnarvon 

Carmarthen 

Denbigh 

In Scotland the largest acreages in 1877 in the counties were 


as follows : — Acres. 

Fife 17,488 

Perth .. 17,648 

Forfar 15,365 

Haddington 9,847 

Boss .. .. 9,195 

Lanark .. .. *. .. .. .. .. 7,996 

Inverness ... .. .. .. .. 8,091 

Ayr 7,776 

Aberdeen 7,644 

Edinburgh 7,063 

Argyie 6,566 


Acres. 

7710 

5465 

4533 

4090 


Impoiiation Assuming that an average yield of 6 tons per acre was obtained 

of French on the acreage of potato land in Great Britain in 1877, 

potatoes large. 512,471 acres, this would give the large amount of 3, 074, §2.4 
tons of potatoes grown in that year. In addition to this, there 
is the quantity imported, which amounted to 301,187 tons in 
1876, of which more than half came from France, 

Botation Upon the best soils, sncb as tbe ‘‘warp” land, and other rich 

farm crc|»s sdils in Iforksbire and Lincolnshire, potatoes are taken every 
^ third year in rotation, sometimes every second year, and not 
. autt succession. An ordinary course is for potatoes 

j ctiltivaiioB. to follow clover, seeds, or beans — ^^after wheat. From 20 to 30 



tbiiS <®f farmyard-manure are ploughed in, in the late authbin, 
^ ib ibe winter. The land is ploughed across in the eariy 
s^^ring, and the potatoes are planted on the ridge, from Fcb-* 
•mmy to April, and 3 or 4 cwts. of guano are applied. Frw 
10 to 14 cwts, of sets are put in per acre, being placed feom 
^apart, in rows 27 to' SO inches wide 
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to be the best practice. In the counties of Essex, Cheshire, and 
Lancashire, potatoes generally follow clover leys, after barley or 
oats. Sometimes the ley is left for two years before potatoes are 
taken. Potatoes are usually planted after white-straw crops in 
the south and the east of England, as well as in the Lothians 
and other parts of Scotland. 

York or Dunbar Regents, Rocks, Paterson’s Victorias, Dal- Sorts usually 
mahoys. Redskins, Flour Balls, and Lapstones are chiefly planted plaated. 
for the ordinary crop. Myatt’s Early Kidneys, Ashleaf Kidneys, 

Lemon Kidneys, are the sorts usually grown for early digging. 

The total cost of cultivating an acre of potatoes, including Cost of culti- 
manure, seed, cultivation, digging and delivery, may be put at 
from 17Z. to 25Z. per acre. An average yield upon the best 
potato land is from 5 J to 10 tons per acre. Upon land of second 
quality, from to 8 tons are grown per acre. The average Average price 
price made of potatoes in London during the last ten years of potatoes for 
is 5Z. 10s. per ton, the highest prices during that time having 
been lOZ. 12s. 6<Z. in June 1873, caused by the virulence of the 
potato disease in the preceding year ; and the lowest 3Z. 10s. in 
December 1870. 

Since 1845, when the potato disease, caused by the fungus, potato disease. 
Pkgtopthora infestans, first appeared, it has periodically de- 
vastated the fields of Great Britain, and has much checked the 
cultivation of potatoes, and reduced the profits of the growers. 

There is at present no remedy known against the attack of this 
insidious fungus, nor any cure for plants when attacked by it. 

Its life-history has only recently been completed by the researches its Hfe-history 
of Professor De Bary * and Mr. Worthington Smith, the former only receuriy 
of whom identified the sexual organs in the mycelium of the Bary^nd ^ 
fungus, and described them as oc^onia and antheridia. The Worthington 
latter witnessed the act of fertilisation by the antheridia, and Smith, 
traced the progress of the oogonium-^called by Mr. Carruthers, an 
oospore t — ^through its various stages until its separation from 
the mycelium. This oospore, or rest spore, or, more plainly, the 
^mr of the fungus, rests in the tubers, on the haulm, and on 
feates of the potato-plant. When all these have decayed the 
germ remains, able to withstand winter frosts^ or rains^ and to 
dteVelope the dreaded fungus when suitable conditions arrive. 

The practical value of these discoveries is to point out to 
potato-growers the necessity of planting undiseased seed, and of 

* ‘ Eesearchesinfe till thel^otato by 'Profe^r A. DABary, 

of the University of Strasboiiug^ ^ Journal of flie AgrictoMurel Bocieiy,’ 

voh xii., 2iid series, . , , ' . 

t ‘Note on W, J, Swiih’s di^yery of ^he Best Spores of the Potato 
Fnngus,’ by W. Carmtheb, dott&ltang B&iillst to tbb Agricultural 

Socaety, ‘ Joumsd of ihe*Boyal vcl Series, 
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carefully destroying the leaves, haulm, and tubers of diseased 
plants, and not to plant potatoes again for some time on ground 
where plants have been blighted* 

All sorts of potatoes are liable to be attacked, though early 
sorts frequently escape, because the disease rarely appears until 
late in July, and then after heavy rain in most cases. It was 
asserted that there were kinds of potatoes proof against disease ; 
hut the result of a competition for handsome prizes, offered 
in 1874 by the Council of the Royal Agricultural Society of 
England for any kind of potato that resisted the disease for three 
years, was that all the varieties of potato supposed to have been 
disease-proof were found to be diseased in the first year of the 
trials. 

This account of vegetable culture would not he complete 
without an allusion to the application of town-sewage by irriga- 
tion to the growth of vegetables. The sewage of towns, which 
must be disposed of in some way, is, under certain circumstances 
and upon certain soils, profitably distributed upon land, either by 
flowing naturally in carriers or in drains by gravitation, or by 
being pumped up to levels from which there is a fall. Not only is 
the organic and offensive matter retained by the land thus treated, 
so ths^ the effluent water is rendered practically inoffensive, but m 
some cases good profits are realised by the crops grown upon it. 
All the ordinary kinds of farm crops are grown, but these are 
not so profitable as vegetables, such as onions, cabbage, brocoli^ 
celery, cauliflowers, and many others, which give enormous 
yields under this treatment. The sewage farms at Romford and 
Barking, in Essex, afford typical instances of sucCe^afnl mai'ktl 
gardening. In some seasons ah acre of cabbages tutted wi& 
sewage, in quantities varying from 1500 to 2000 tons, whdsd 
value may be from 127. to 16/., has realist as much as 70f. J 
and greens have brought 73/. per acre. Quantities of liquid, as 
afforded by the system of sewage irrigation, are essential to the 
cultivation of v^etabies which are ^en in rapid succession, 
and most of whi<^ are transplanted. This is particularly the 
case in seasons of dror^ht, when the sewage-farmer has great 
advantages and realises high profits. Vegetables are grown 
very lai^lj upon the sewage farms above mentioned, as well 
as nq^on of Croydon, Leamington, Aldershot, Wrexham, 
Oielteehain, Ediabir^h, and others ; not only are they abundant, ‘ 
bat excellent in quality. ' 

CppB the comparatively small acreage of Wales and Scotlaiid 
inarfci gardeihng, it is not necessary to mmmeni^i^" ' 
any Jesagtfe. Tte systems of cultivation adopted in both countif^' ^ ' 
■ the, same as those follow^ iii ■Englahd^'‘4:i''’ 

■^3s^lil'li[^;pierC:deIicate v^tables’gure not 
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on account of the climate ; and tlie cultivation of early vegetables 
is only attempted under glass. 

It will be seen from this sketch of vegetable growing in Great Conclusion. 
Britain, that it is a most important industry, giving employ- 
ment to numbers of persons, and providing small luxuries and 
wholesome food for a mighty population, and at the same 
time giving a fair profit to those engaged in it. The cultivation 
of special vegetables pays as a rule so much better than corn 
growing or meat producing, that it will without doubt be largely 
extended in the future. As the population increases and the 
wages of the labouring classes advance, the demand for luxuries 
of this kind will also increase. 

A brief history of the production of hops, fruit, and vege- General 
tables has been given in the foregoing chapters, illustrating the 
rise and progress of each of these specialities of British agri- 
culture ; from which it will be seen that their cultivation has 
been largely extended during the past 24 years. 

Not only has their cultivation been increased, but the systems 
of management have been much improved lately, especially with 
regard to fruit. The keen competition of fruit-producers in 
France, Belgium, Holland, Germany, Spain, Portugal, and the 
Channel Islands, from which countries no less than 1,806,346 
bushels of raw fruit were sent to England in 1876, has caused 
the English growers to make improvements, and will necessi- 
tate their adoption of the best and most economical modes of 
cultivation in the future. The same may be said of vegetables, 
especially the early and more delicate sorts, in respect of which 
there is great competition from various countries. The demand 
for fruit and vegetables is, however, increasing, and will without 
doubt continue to increase while the trade of England flourish^ 
and her large population of mechanics, artisans, and labourers 
of all kinds receive good wages ; and in spite of foreign com- 
petition, which, on account of the perishable nature of these 
commodities, is limited to countries within easy reach of the 
Er^lish markets, their cultivation will further increase and con- 
tinue to be fairly remunerative. With regard to hops, the pro- 
spects of the growers are not so bright. Hops are now grown 
in all parts of the world, and can be sent in good condition from 
Tasmania, the extreme southern limit, and from the fertile valleys 
of California, the Ultima Thule of hop-production. Large quan- 
tities were sent to England from all parts of America in the past 
season, which depreciated the value of English hops in a ruinous 
degree. There is no duty payable upon hops imported into 
England, but a duty is levied upon English hops that arc ex- 
po^d to America, the Austfalism colonies, and various other 
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countries ; so that, in point of fact, the English hop-grower has 
to compete with the whole world, and is heavily handicapped by 
the non-reciprocation of free trade. 

It may be pointed out, in conclusion, that more than a quarter 
of a million acres of land in Great Britain are devoted to the 
growth of hops, fruit, and vegetables, the rent of which may be 
put at nearly a million and a half pounds sterling ; while the 
amount of capital employed can hardly be less than six millions 
sterling. 
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THE AGEICTJLTUBAL LABOHEEE. 


IlTTEODUCTION. 

It would be impossible to present a faithful picture of British 
Agriculture without some detailed notice of the labourer ; and 
it must be my endeavour to delineate briefly the general condi- 
tions under which the actual tiller of the soil exists in Great 
Britain, and to give some idea of his home, his education, and 
his general worldly circumstances. 

It is almost impossible, and perhaps unnecessary, to com- 
pare his lot with the peasant of the Continent (accepting that 
term in the ordinary sense as representing the small proprietor 
and cultivator combined), neither do I think he can justly 
be compared with the labourer of European countries. He 
is in fact a part and parcel of the system of English agri- 
culture — a system, be it remembered, which has exalted this 
country to the very highest rank among the nations of the 
world in productive capacity. 

The English laws, by encouraging the hereditary transmission 
of large estates, are mainly responsible for this system, whatever 
may be its virtues or its defects. Under the threefold character of 
our agriculture, the landlord finding the land, the tenant-farmer 
the capital and the scientific and practical knowledge, and the 
labourer the thews and sinews for the actual manual work, the 
l^ter is a necessity; and I will endeavour in this sketch to 
describe the circumstances of this very important section of our 
tody politic. 


CHAPTEE I. 

Histobical. 

I AH met at the outset of my task by the difficulty that, owing labourers pre- 
to sundry causes — and not least to the variety of races in these 

[ islands — the characteristics of the farm-labourer in different different 
parts of the kingdom are often distinct and dissimilar. Itdistrkte. 
would, for instance, be unjust to the educated and thoughtful 
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sheplierd of northern England or of the Highlands of Scotland to 
compare him, mentally or physically, with the illiterate and less 
capable labourer of the southern English counties. The distinc- 
tion between these two, which is very plain to well-informed 
Englishmen, may be less obvious at first sight to a foreigner, 
since they both undoubtedly live to some extent under similar 
agricultural conditions. The training of the two men is, how- 
ever, of such a different character, that a much higher degree of 
intelligence is engendered in the one case than the other ; a fa^i^- 
which compels me to allude in a very few words to the physicpt^ 
features of Great Britain. ^1 

A considerable portion of northern England and the greaf 
com red with Scotland is, as is well known, occupied by a rugged ajr 

iaboSers iT ^ mountainous district, which, from its hilly nature and its land 
southern till- rainfall, is more adapted to grazing and stock-rearing than Jje 
age districts, cultivation. In such regions the ‘‘ labourer ” is almost entire] 
represented by the shepherd class — ^men engaged almost entire’ 
in the charge of flocks and herds. The isolation of the lives o; 
these men and the difficulties of their calling have so contri* 
buted to thoughtfulness and reflection upon the matters whicf 
concern their everyday life and the welfare of their charges, tha 
it would perhaps be difficult in any country to find a class pos- ^ 
sessed of greater natural intelligence and sagacity. Trainee 
from the cradle to the intelligent use of eveiy bodily fachlty^ | 
and enjoying the advantages of education which have long been 
highly prized by their fathers, the hill shepherds of the noJ|||, 
form a somewhat remarkable race, but one which, I fear, 
hardly be said to typify in general characteristics the class I ® | 
about to describe. I 

In the more southern districts of our island, tillage, favoured 
by a more genial climate and a more level surface, relgim 
supreme. Here the land is laid out in large holdings occupi^l 
by tenant-farmers, each one employing a considerable staff of : 
labourers, engaged without cessation in the regular cultivation I 
of the soil; ploughing, sowing, reaping, stacking, threshing, j? 
from day to day and year to year. Receiving from the farmer 
or his steward the most minute directions concerning every 
detail of their work, it is perhaps no wonder that habits of 
mental forecast should in some cases have been unformed or 
neglected, and that therefore these men should compare some- 
what unfavourably with those whose training has been of a mote 
instructive character- 

The superiority of the northern shepherd over the southern 

extends aim in a great d^ee ip fee northern laliii^, 
'i3i;;alnu^ identical pursuits 

is markedly 'difer^t 


/ 


Kortliera 
laboimar 
superior t# 
sontbera 
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or Dorsetshire ploughman. In the wages which he receives, in 
his mode of life, in his diet (which consists to a large extent of 
oatmeal and milk), in his education, and even in his physical 
powers, there are differences which are entirely to his advantage. 
In a word, the general superiority of the man is manifest at once 
to those who come in contact with him. 


Again, in Ireland another class predominates. A very large Irish peasaat 
proportion of that country is occupied by very small peasant- 
holders, many of whom are accustomed to leave their homes for 
a season in the summer months and to seek work in England 
or Scotland. These can scarcely be correctly ranked with the 
labourers of Great Britain, although they are scarcely ever 
superior to the general run of the latter in their circumstances 
or surroundings, and, indeed, often submit to greater hardships 
in housing and greater privations in living than the very poorest 
English workman. Inasmuch, however, as they are themselves 
the occupiers of the land they cultivate, they cannot be included 
in the class of which I am writing, and I shall content myself 
with this very brief allusion to them. 

It is necessary, therefore, at the outset to draw a line of 
? demarcation between these different sections of the labouring 
; community. It would be impossible, indeed, by a hard-and-fast 
, rule, to indicate exact limits between the labourer of the tillage 


districts of England and the herdsman or shepherd of the 
pastoral tracts. Nor is this needed ; but in speaking in general Term 
terms of the agricultural labourer, I must be understood ordi- “ * 

nanly to refer to that large class habitually engaged, in tillage generally to 
districts under supervision, in the actual cultivation of the the wltivator 
soil. In the south this is by no means an unimportant section 
of the population, and it is one on which, from the nature of 
our system, the welfare of British agriculture largely rests. 

The real prosperity of a country may to some extent be 
judged by the condition of its lower classes. In endeavouring 
to describe the circumstances of our . labouring population, I 
cannot be insensible to the uneasiness and concern which their 


hbnrprogress in the past has sometimes occasioned to statesmen 
p and philanthropists. I shall show that their present state is of 
a far more satisfactory character, and that their immediate out- 


look is most encouraging and promising. But whatever short- 


comings there may be — and some of these I shall point out — 
are so much due to evil legislation in the past, and to its results 
on the present generation, that I do not think ! should he out 
of place to glance back at some of the causes which have con- 
tributed to retard the progress of the agricultural population in 
the greater part of England. 

Something of the superiority of tte northern over the southern 
VOL. XIY.— S. S. 3 F 





The Agnciiliural Labourer, 

labourer, as already indicated, may be due to mee, but far more 
is attributable, I believe, to the operation of certain laws and 
the existence of certain circumstances which I now proceed 
very briefly to allude to. 

A retrospect. At about the end of the last and the beginning of the present 
centuries, stimulated by the high price of com and of pro- 
visions generally, consequent upon the wars in which our 
country was engaged, British agriculture made some very im- 
portant strides. In some counties large tracts of land had, by 
the skilful application of capital, been reclaimed from their 
native state of desert heath, and been rendered fertile and pro- 
ductive. Every inducement would seem to have been afforded- 
by the high prices of agricultural produce for a continuation of 
such improvements, and for the larger employment of the agri- 
cultural population. The materials for wealth and prosperi^ 
were thus apparently available to all engaged in such wor!^ 
?et seldom had the condition of th^ farmdabcmrer of 
been lesS' ^tisfactory than -at^’the period'; of.'' which 
The supply of agricultural labour was far in * 
demand. Ws^es were ■ consequently 

prioe of iprovkiims^ qrite isiadequate to afford a rea^onabM 
^pply ^^i . tfee^^necessarm^ the labouriag population^ 

The fact was' as is usual in suckiclreumstances, tho general 
iiidu^ry of^e country was entirely paralysed, and almost its 
entire population thrown upon the agriculturalinterest. 

Poor Law In. this time of distress a custom therefore sprang up of 

malting every labourer in the rural districts an allowance from 

SioaieTs. poornalB, in proportion to the number of his family and 

refepence to Hs employment or non-employment. 
Direct eaaiscmragement was therefore afforded to the multipli- 
cation; of an already supmabundant population. It would be 
difficult to overrate the injuri<ms consequences of this system. 
IJwier it every labouring man became in effect a pauper^ 
deriving a porticm of his subsistence, not from the wage-fund 
esTOod by his exertions, but from the rate assessed upon the 
owners and occupiers of property. His spirit of independence 
was thus sapped at its foundations. Such an evil once permit4d* 
to take root was extremely difficult to eradicate* As a matten 
of fact it bec^ m gigantic a curse, that whole parishes iin 
Baglami : were; abandoned to the relief of their poor, the ownm?s^ 
dmving no income from their possessions. ^ It 
im^iwtiiJ^g; afjfcer the close of our Continental strugg|e% and^ 
imtii serious danger threatened to engulf the whofe riprs^^ 

that Paxtiament took steps to altoH^h this ^pernim^ 

a^^E^^ement^ and to establish the relief of the 

k . 
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During this dark period the virtues of prudence and of thrift 
seem almost to have died out among the labouring classes. The 
noxious weed of pauperism had indeed supplant^ the natural 
growth of self-reliance and self-respect. Accustomed in every 
trifling emergency to depend upon the rate, farm-labourers 
naturally found it more and more irksome to assert their man- 
hood, and more difficult to establish their claim to a sufficient 
standard of wages, whilst they still clung to their hold upon the 
parish allowances. I have felt compelled to allude to this period 
of their history, because I believe it affords a clue to whatever 
has been defective in the condition of the English labourers from 
that time until the present. But I wish to point out, with Scotland 
reference to what has been before said, that in Scotland no such 
custom as this ever established itself. There, collections at the ^ustomh. 
church doors were, as a rule, found adequate for the relief of the 
sick and indigent ; but in seasons of special difficulty the farmers 
met and voluntarily assessed themselves for this purpose. In 
the Lothians — then, as now, one of the most highly cultivated 
dis^icts of the kingdom — ^the most needy were unwilling to 
aoeept the necessary alms to ward off starvation. This remark- 
able independence of character made itself felt not only over 
Scotland, but extended over her southern border, and gave 
to the labourers of the most northern English counties a dis- 
tinctive freedom which is still noticeable, and which widely 
separates them from those of the south. . 

But other causes have also been at work: which have extended 
the advantages of the northern over the southern labourer. The 
vast development of manufacturing and of mining industry*which 
has distinguished the last fifty years has been almost confined 
to the north of the kingdom. Before the days of railways it was 
no easy matter for the low-paid southerner to transfer his labour 
to districts where he could command increased wages. Moreover, 
with overy inducement to early marriage, the tendency was 
continualiy to overstock the labour market. The result has 
been a "scale of wages in southern England which compares but 
ba^y with that ruling in tbe north, and which has no doubt 
given a lower tone to the work and the character of those who 
received it. 

These* preliminary observations will, I hope, make it plain 
that the farm-labourers of Great Britain differ to a considerable 
extent, even at the present day, in their general characteristics 
and in the amoiint of wages which they receive. The southern Process of 
labourer is not yet equal to tbe northerner in 
capacity. Nevertheless j the process of assimilation between gpadwal. 
these two distinct types is every day proceeding- Railways 
are constantly transferring unproductive labour from one district 

3 F 2 
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to another ; education spreads and tends to equalise the rate of 
wages ; and although I cannot paint a general picture, and say 
Ex uno disce omnes^^ I can at least point to some general 
features of identity, whilst I ask; that the differences which I have 
thus endeavoured to indicate may be borne in mind. 

Owing, then, to these causes — to the rapid increase of popu- 
lation, to the lack of education in the rural districts, and to the 
subordinate position forced upon the labourer by the unwise 
administration of the Poor Laws — the growth of the labourer 
in the south, in intelligence, in industry, and in working 
capacity, has hitherto been painfully slow. By consequence, 
the growth of his wages has been slow also. In 1796 the 
common weekly wages of a Dorsetshire labourer were quoted 
by an eminent authority * at 85 . Fifty years later, Mr. Caird, 
in an inquiry undertaken by him for the ^ Times ’ newspaper, 
in consequence of the distress in agricultural, districts, found 
exactly the same rate prevailing. So also in Devonshire, where 
7s. were paid in 1796, only 85 . were paid in 1850. In Wilt- 
shire the wages paid in 1796 had e%’'en declined, and the rate 
of 8 s. paid in the former year was reduced to 6 s. in 1850. In 
the north, on the other hand, in the same period, wages had 
advanced about 60 jper cent. ; a.nd even With this increase the 
northern farmer was holding his own against his competitor in 
the south. ' 

To advance a step farther: — ^The twenty years which followed 
Mr. Caird’s inquiry, in 1850, were distinguished beyond any 
similar period in the history of the country by the growth of 
wealth and of manufactures. The railway system, which now 
covers the whole kingdom as with a network, was, at the 
end of that period, all but complete. The principles of Free- 
trade had been asserted and established. It will therefore be 
interesting to see how far the labourer had benefited in actual 
wages by this vast extension of commerce. In Dorsetshire he 
had now got 10s. a week; in Devonshire about the same. 
What, however, had been the effect in Scotland ? Here he was 
in receipt of about double this amount, 18^. being a common 
rate, and 20 s, being paid in very many districts ! 

It is impossible to account for the slowness of the increase in 
iho south; except on the ground of superabundance and infe- 
riority of labotir. It is certain that in the same time agriculture 
not stood still. On the contrary, it was a period of great 
growth and development The slow advance in the wages bf 

Moftou' Eden, in bis ‘ State of the Boor,' 3 vols, 

I niay diserve Dorsetsiure may be taken as a “^icd cotinfy fet %e 
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agricultural labour was, therefore, anomalous ; but it was easily 
accounted for. A superabundance of an inferior article always 
makes it unnaturally cheap. In this case, the labourer had not 
yet learned to move ; he had not yet learned to work ; he had 
scarcely yet learned to think. Emigration had indeed removed 
a few of the most spirited of bis companions, but even this had 
scarcely been felt as a means of thinning the redundant ranks 
of the rural population. 

Until this time, the farmer, in all but the most northern Farmers had 
counties, had virtually been master of the labour-market. Any 
augmentation of wages which had so far accrued had been granted I recent 
by him more from a sense of justice and from a knowledge of the date, 
increasing requirements of the labourer than exacted from him 
by the necessities of the situation. In certain districts it was 
not uncommon for him to fix on the price of a peck of wheat or 
a stone of flour (as the case might be) as the ordinary price of a 
man’s daily labour, and without much reference to the rate of 
the other necessaries of life. But the price of wheat had been 
lowered , by the operation of Free-trade, and it is obvious that 
such a principle or expedient could, under the circumstances of 
the case, be no longer possible or desirable. 

The relations of the two classes had often been denounced up 
to this period as of an unsatisfactory character, and from an 
economical point of view such was undoubtedly the case. 
Nevertheless an almost paternal authority was wielded by em- 
ployers, and a sympathetic trust was engendered in the men, 
which, however little they might suit the rigid rules and cut- 
and-dried axioms of political economists, were not, perhaps, 
wholly disadvantageous to either party. The simplicity of 
country life in secluded districts often demands somewhat more 
than the ordinary rules dictated by purely economic considera- 
tions. The farmers and labourers were therefore drawn together 
more by jfche mutual ties of humanity and esteem for each other, 
than actuated by the more selfish motives of mercenary contracts. 

Such was the state of things until a recent period. The great Labour Unions 
increase in the wealth of the country had not, in the meantime, 
been unaccompanied in the manufacturing districts by those 
disturbances between labour and capital which seem inseparable 
from such conditions; but hitherto the harmonious but one- 
sided relations of farmers and, labourers had been interrupted by 
no such disputes. A great change in this respect was, however, 
impending ; and British agriculture, at the close of the period I 
have been describing (1870), was on the eve of an important 
movement which entirely altered the current of affairs, and 
gave a sudden impetus to the upward movement of agricultural 
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In 1871 an Agricultural Labourers’ Union was formed for the 
avnwed purpose of increasing wages. In a short time it had 
extended its organisation over the whole of the country. Founded 
on the principle of trades’-unionism, the object was fair in itself, 
but a very aggressive and dictatorial tone was unfortunately 
adopted by the leaders of the movement, which naturally had 
the efiect of incensing the farmers, who (whatever the rate of 
wages) had hitherto lived on the best of terms with their men, 
and in many cases had done them a thousand kindnesses which 
could scarcely be replaced by an extra shilling or two a week. By 
degrees it became clear that the old relations between these two 
classes were m> longer practicable. The labourers were exhorted 
to strike, and to take the opportunity of the most critical seasons 
— ^hay-time or harvest — ^for so doing. Seldom had the rural 
population of southern England been more agitated than in 
1872 and 1873, when meetings were cohiintially held, Stud" the 
principles of the new Union were propagated. i 

Advanis^ was <rf the inovemeht by tbhagcnts of Bri®h 
«y[ other colonies 9 and the legitimate plan of emigration io 
clh^r or to the manufacturing districts of England, 

was so successfully urged upon the men, that in a short time the 
created by thesfe trithdrawials had sent the price of 
labcmr up by 30 per cent. The immediate effect of this was the 
extensive substitution of machinery for inferior hand-labour. 
The farmer was thus ofeMed to recoup himself in some degree 
for his increased outlay ; but it may easily be conceived that 
to a class accustomed hitherto, without much difficulty, to make 
their own bargains the new state of affeirs was somewhat dis- 
tasteful. 

The relations of master and man, which up to this time had 
certainly been of a far more cordial and sympathetic character 
than those engendered by the manufacturing system, have thus, 
lately, receivi^ a rude shock, and one from which it may be 
doubmd whether they will ever recover. The effect in the 
lon^ run will, probably, be advantageous to both classes ; but in 
the measntime a certain soreness has manifested itself on the 
part of the former, and a certain dogged intractability and surly 
indopendeime of control on the part of the labourer, which do 
^8gur well for the return of the old friendliness in their 
fbitee rdatioi^ dt is not, however, Unlikely that these diffi- 
cufefes may initiate a new career of independence on the part of 
* labourer, in which case they need not be regretted. 

' ^ T%iis the question of British agriculteiiral labour at 

at which I write.' - l%eAoterteined''rerislai!3i€^’'Of;'&e 
Jian femem in tim spring and uf 18^4 fo ihe 

of the Union led to a protracted lock-out, which 
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heavily upon the funds of that institution, and displayed such 
unexpected resources upon the part of the masters that it arrested 
for the time the progress of the movement, and had the effect of 
showing the real strength of the combatants. Once tried, how- 
ever, it can scarcely be expected that the principle of Unionism 
will be relinquished by the labourer; and though be may find 
it powerless to accomplish all the objects of his ambition, it is a 
yreapon in bis hands of which he may any day make fresh use, 
and of which it would be foolish on the part of the farmer to 
ignore the force. 


CHAPTEE n. 

Wages and Expenses. 

TflE present ordinary wages in England for a common day- 
■IM»ourer vary from about 135 . a week in the south to ISs. in the 
iK>rth-east^ and i?p to. 205 . or 215 . in the extreme north.* These 
^soms,. however, in the case of the lower-paid districts, do not 
represent the real earnings of an able-bodied and willing worker. 
In hay-time and harvest much higher wages are given ; and 
piecework being at other seasons of the year very generally 
suiopted for such work as hed^ng, ditchiz^, and drainiizg, a 
.;good midland or southern labourer is enabled to supplement 
. these nominal wages to a large extent. In addition to these 
wages a house and garden are almost always given rent free to 
the shepherd, the herdsman, the waggoner, and, indeed, to any 
man to whom the charge of the live-stock of the farm causes 
Stpaday — or any extra — work beyond the regular hours of labour. 

It is significant of the real value of the labourer at present 
tihat^ notwithstanding the discrepancy I have pointed out in the 
irate of wages, about the same sum is paid for the various 
piecework operations of the farm in districts where the lower 
wage prevails as in the higher-priced localities. 

Perhaps no better test of the prosperity of the working classes 
of the greater part of this country can be found than in the con- 
sumption of butchers^ meat. In this matter a wonderful increase 
has taken place of la^e years ; and although the consumption of 
farm-labourers does not yet equal that of the higher-paid artisans, 
it is much greater with that class than formerly. The best proof 

The price ef ordinary day-lah6iir fluctuates, of ccwse, ,to soiro extent with 
the supply aud demand, the jadce of provisions, &(s. Not so with yearly men. 
They are hired for a term, and for that period their wages are invariable. Never- 
th^ess the day-labourer gets greater advantages in shorter hours of worh, piece- 


Weekly wages 
of labourer. 


Condition as 
tested by 
consumption of 
meat. 
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of this is the largely increased number of butchers^ shops in the 
rural districts. Quantities of beef and mutton are now sold 
weekly in many small country villages, where formerly (and 
within the memory of men below the middle age) the butchers^ 
stock was represented by a very meagre supply of pork alone. 
Harvest wages. In harvest the full energies of the labourer are directed towards 
making up arrears of rent, and getting together a little money 
for the bills of the past year. In the eastern counties, where 
high harvest wages are paid, the labourer is accustomed to de^ 
pend entirely upon this season for all his extra payments ; at 
other times living up to the full amount of his wages, whatever 
they may be, and taking no thought for the morrow. 

Heduction of It is true that the reaping-machine is now an almost inva* 
aomber of riable accompaniment upon all farms in Great Britain, but its 
has rather had the effect of reducing the number of hands 
that of wages required by the farmer for the gathering in of his corn than of 
brought aboat curtailing the earnings of those employed. Indeed, at no time 
i^^achinesf" ^^ve higher wages b^n earned by the regular labourers of the 
farm than since the introduction of this implement. In the 
great com^fTOwing districts of Great Britain the period of hans^ 
vest is always one of considerable anxiety, owing to the uncer- 
tainties of our climate; and the exigencies of the farmer often 
lead to immense wages being paid at this time of the year. In 
the Fen districts of Cambridgeshire and Lincolnshire a strong 
man will consider himself very ill-paid in harvest if he cannot 
earn 9^. or 10s. a day in following the reaper, and 7s, or 8s. 
when housing the com. 

Lest, however, I should be accused of exaggeration on this 
point, I give the actual harvest earnings of a labourer in that 
locality in the autumn of the present year (1877), merely pre- 
mising that the family consisted of a man; his wife; a girl, aged 
16; a boy, aged 14 ; another, aged 11; and a small child 
about 9. I suppress the real name, bnt I guarantee the accuracy 
of the figures, which are taken from my own books :■ — 


Earnings of 
labourers still 
very large in 
bajvest. 


£ s, d, 

John Jones’ reaping and tying bill .. ..15 16 2 

Do. carting acootmt .. 1 18 Hi 

Thatching do. .. .. .. .. 4 16 1 

Paid hoys driving carts .. 2 6 8 


' £24 17 lOi 

To this must be added 16 bushels of gleaning corn, picked up 
by the wife and two girls, and reckoned at 5s. a bushel, and we 
live a sum approaching earned by this family in the frre 
Uret which the harvest extended. In this case the matfs 
could gut at a less sum than 10^. per diem for the 
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wliole period of harvest. I think some statement of this kind is 
necessary^ in order to show that any argument derived from the 
cnrreent weekly wages common in the district, and which are 
15^., would give a very false idea of this man’s real position. 

The man in question, if asked, would probably assert that his 
wages were 15s. a week ; and inasmuch as that is the standard 
of wages for ordinary work upon the farm in question, he would 
be so far justified in his statement. An examination of the Illustration of 
books of the master, however, would show that they frequently 
amounted, even in winter, to as much as 21s. a week, and that earned Viable 
(independent of harvest) the average earnings of himself andi»«Ji- 
family during the summer months were about 11. 10s. per week. 

There are doubtless plenty of cases where, owing to circum- 
stances, to inability on the one hand or indolence on the other, 
the standard of weekly pay is seldom exceeded at the ordinary 
seasons of the year, but the case I have quoted is probably by no 
means a rare one, and I think it is valuable as throwing some 
light upon the question of the real wages of a working man in 
a medium-paid district. Here are the actual sums paid by the 
farmer to this man and his family in the past year : — 

Earnings of John Jones and Family from Michaelmas, 1876-7. 


£ s. d. 

Man, 47 weeks (average earnings lls.) .. 39 17 0 

Wife, occasional earnings ..4 16 10 

Girl, occasional' summer work .• .. .. 5 9 5 

Elder boy, constant work 12 8 4 

Younger boy, summer and occasional .. 6 11 4 

Harvest account , . 24 17 lOi 

Gleanings .. 400 


£97 Cl n 

The average earnings of this family were, therefore, IL 17s. 
per week. It is somewhat difficult, of course, to separate from 
this account the actual earnings of the man himself, since in 
harvest he laboured with his family ; but putting his average 
earnings during that period at the sum I named above, viz. 10s. 
a day, we have about 21s, per week as the nett produce of his 
own ^dily labour. I think these figures render it no longer 
doubtful that a good working man at the present day, even in 
the lower-wage districts, takes his fair share of the produce of 
the soil ; and I can sdarcely imagine that, without capital, he 
could in any other capacity turn his labour to more profitable 
account in the tillage of the laud. I should, perhaps, add that 
this man pays a rent of hi, a year for an excellent cottage and a 
rood of garden land adjoining, and that in addition he generally 
sets a few sacks of potatoes upon the farm, the land being 
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plcrnghed and manured for him, and the master and himself 
sharing the crop equally. 

Without, then, entering into a more minute account of the 
weekly wages wage-question, which, unless very carefully examined, is apt to 
wTrk i^aisiead the inquirer, I shall content myself with the assertion 
|)eracre. that, as a rule, the average amount of weekly wages paid in 
different parts of the country may be taken as no very unfair 
index of the actual amount of work performed by the average 
labourer of such districts. Whether the nominal weekly wages 
are 13s. or 18s., the amount of actual labour perform^ bears 
something like a relative proportion to these sums. 

A remarkable fact may be cited in proof of such an asser- 
tion. The cultivation of arable land in Northumberland and 
in the south costs at the present time about the same sum ^per 
acre, cropped in the same manner ; yet the nominal wages jin 
Northumberland exceed those in the south by 50 per cent. The 
* inference seems to be plain. The higher-priced workman perr- 

forms a Muda larger amount of work. But it would be a fallacy 
to suggest, therefore, that it would be good policy on the part of 
the southern farmer at once to raise his wages to the northern 
rate. The habits of a race cannot thus suddenly he changed ; 
a high-priced wage will, it is true, he probably JolloWed by a 
higher standard of work in the long run, because no farmer 
could afford for long to pay high wages for inferior labour ; hut 
in the meantime the ordinary laws of supply and demand must 
take their course, and until these conditions are more equalised, 
it would he impossible, without injury to bolh partis to 
endeavour to force the rate of increase. < : I: 


Allowances to Before leaving the question of wages, I ougM fov point out 
that in many parts of the country considmisiMe perquisites or 
“privileges,’’ as they are called, are allowed the labourer which 
sufidemeiit his w^klj ws^s to ai ^ -Foarinstoce, 
in Xloisetshire^ be generadlj.get^Sfe free, or pays a 
nominal sum of Is. a weg^ jtnr s <4 Iw it. Besides this he 
not uiifrequently gets firewood free ; a large piece of potato 
grom:^ upon the farm, ploughed and mamired ready for planting, 
and nearly always an allowance of *cider (the southern beverage) 
eveiy day during the year. ^ In nearly every county in England 
seme allowance of this kind are made, which renders it ex- 
tremely difficult, without diligent inquiry, to get at the actual 
eamings of an average labourer; but it is to the advantage of 
ail con^^r^d that the custom, once universal, of giving part of 
the wi^es‘(at any rate during hay and harvest tim^) in beer, or 
is gi^ually declining, and that money wage% jsstoah 
a man to spend what he likes on su^ lindidgeniee)^: are 
^ But m cases'-, wtere thelabitoJ^'iis^imaHie ' 
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from any cause^to earn more than the ordinary weekly rate of 
wages, it may be interesting to ascertain how he spends them. 

I will take the case of a married man at the period of the worst 
pinch in his career, when two or three young children are 
entirely dependent on him, being themselves unable, from their 
tender age, to become bread-winners. A larger family than this 
generally enjoys a larger income (as I have shown by the in- 
stance given above), from the labour of some of the children, 
and I have not thought it necessary to consider the case of 
the man without family, since he is manifestly in a better 
position. 

I will suppose my specimen to be in regular receipt of 14^. a Weekly 
week ; then the following is, I believe, a fair example of his of 

weekly expenditure. family, 


2 stone bread, at 2s. 4d. 

s. 

. .. 4 

d, 

8 

1 stone flour, at 2s. 6cZ. 

1 

3 

4 lbs. meat, at 8(^. .. 

h lb. butter, at Is. 

. 2 

8 

0 

9 


1 lb. lard 

2^ lbs. sugar, at 3id. 
i lb. tea, at 2s. 6d. 

1 lb. soap .. 

1 lb. soda .. 
cwt. coals 

Paraffin oil for lights 


0 101 
0 81 
0 

0 4 
0 1 

1 6 
0 4 


13 91 


I have selected a very unfavourable case for exemplification, 
but inasmuch as such instances are not unknown, I have taken 
some pains to ascertain the mode in which under such circum- 
stances the money is usually spent. With the help of gleaning 
com and garden produce (and it is very rarely indeed that the 
^ labourer has not this advantage) the figures for flour and bread 
would be considerably decreased. And again, if able to kill a 
of his own feeding the cost of meat might be deducted, 
f A#ugh in that case something must be added for the expense of 
s. #i®lseuiug the animal. It will be observed that it takes the 
Wfeiie income of this man (under these most unfavoum-ble cir- 
ctim^taces) to maintain him, and that he is compelled to depend 
for all Ms extra payments upon his greater earnings during 
harvest, &c. The thriftless character of English cottage house- 
hoping will be deduced from this table. The English labourer’ s 
wife has seldom an Mea of the preparation of those savoury 
pottages and mess^ which form so prominent a feature in the 
cookery of Continental households, and which are of such 
economical value. 

^ I will now give another weekly budget, viz., the average and tkt, of 

V « yokng 
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unmarried disbursements of the young single men upon a large farm in 

labonrers. Eastern England. The young men in question lodge with the 

steward of the farm and pay to him the sum of 2^. per week for 
the necessary accommodationj and for flour for puddings, pepper, 
salt, mustard, and the cooking of their food. They are hired 
by the year and draw weekly wages of about 12^. each, a con- 
siderable sum being retained until the end of their term. 


S. du 

Lodging, cooking, salt, &c 2 0 

2h 4-lb. loaves, at 7d. .. ‘ .. 1 5i 

2 lbs, sugar, at 3id. •. 0 7 

2 ozs. tea, at 2d. .. 0 4 

1 lb. butter, at Is. 6d, 0 9 

6 lbs, meat, at 8d .. 4 0 

Herrings, &c 0 6 

2 ozs, tobacco .. 0 6 


10 14 

It will be seen at once that these men live not only well but 
even somewhat extravagantly, allowing themselves nearly 1 lb. 
of butcher’s meat a day, and also the extra indulgence of a con- 
siderable allowan<^ of tobacco. 

CHAPTEB’ III. 

Domestic Life. ^ ; 

' ^ ^ 

I MUST now turn to the domestic life of the labourer, 
to the important subject of cottage accommodation* Many re- 
proaches have been levelled>t English farmers on the subject of 
the dwellings of the poor ; and, indeed, there was until recently too 
Soprovement much to grieve the mind of a philanthropist in the condition of 
If cottages. But in nothing has a greater improvement 

^ ® been evident than in tffis within the past thirty years. It is per- 

fectly true that on some estates may still be seen squalid, dirty, 
and dilapidated dwellings, sometimes even unfit for the decent 
accommodation of human beings, or affording a poor protection 
against a fickle climate. But happily these have now become 
. rare exceptions. A great awaking has recently taken 

pl^tce as to the duties and responsibilities of the ownership of 
property. Moreover, the transfer of many large and encumheredi 
estate to the wealthy members of the mercantile community 
haf. gj;eatly assist^ the movement. Land in England is held 
fey for the power and influence and ipipoit- 
aiapiie: .;^fei^ it ; confer for the revenue which it 
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yields, which is in almost all cases a very poor return upon the 
capital invested. But no people have been more ready than the 
nmveaux riches^ when purchasers of land, to accept the respon- 
sibility connected with its possession, and to improve the con- 
dition of the cottages of the poor. On such estates’,. and on many 
of those held by the older members of the aristocracy, vast 
sums have lately been spent in this manner. The low mud-and- 
stud thatched tenement, with its two rooms on the ground-floor, 
has almost entii-elj disappeared. Such dwellings have been 
replaced by commodious and comfortable buildings of brick 
and slate, which contain every needful accommodation ; and in 
some cases by really ornamental buildings, which add much to 
the pleasant aspect of the country. 

But even in those cases where the landlord was unwilling to 
give the requisite accommodation for the labourers required 
upon his estate, but trusted rather to his tenants supplying 
themselves from the villages outside, his property, and evaded 
the responsibility of erecting cottages, which, as far as the rent 
they pay, are always a very unremunerative investment^; — ^the 
question has been forced upon him within the last few years in a 
very practical manner. An Act of Parliament, passed some fifteen Benefit to 
years ago, threw upon the Union, instead of the parish indi- ® f 
vidually, the maintenance of the poor ; the necessary funds for c hargeal>iliiy 
which are now, owing to this arrangement, collected from a ^ ct, 
vastly larger area. The consequence of the parochial plan had 
been that the owner of large estates had in some cases, as a 
matter of selfish policy, allowed his tenants to draw their sup- 
plies of labour from parishes outside his domain, which parishes 
thus became responsible for the relief of the poor whose daily 
work lay upon his property but outside their limits. It is easy 
to see how great an evil was encouraged by this plan. The 
villages outside the estate became burdened with the support of 
these men in sickness and in old age. The landlord had, in 
often been obtaining a portion of his rental at the expense 
of his neighbours. The abolition of this injustice at last forced 
upon hiip the necessity of cottage building, since, now that he 
wai^ made to bear his fair share of the relief of the poor, it was 
his interest to adopt the best means for the amelioration of their 
condition. 

The present state, then, of the cottage accommodation for Tendency to 
labourers is daily becoming a subject of greater satisfaction, 

The lover of the picturesque finds rapidly swept away those frail agricultoal 
abodes which, however they might gratify his artistic taste, population, 
were yet sometimes a scandal to the country in which they 
abounded ; and their places are supplied with buildings more 
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substantial, more commodious, and more fitted in everj way for 
modem ideas. 

That aggregation of dwellings which we call a village has 
thus, under -these circumstances, a tendency (so far as the 
agricultural labourer is concerned) to give way to the cluster 
/ of cottages placed in some suitable position for the needs of the 
farm. In central and southern England, where the holdings 
are of a moderate size, cottages are more frequently erected in 
pairs than otherwise; but in the north, where the farms are 
very extensive, long rows of cottages are the concomitant of each 
isolated farm. 

Prize cottages. I attach an elevation and plans of a pair of cottages which 
were designed by Mr, James Martin of Wainfleet (Figs. 1, 2, 3), 
and which gained a prize of the Royal Agricultural Society 
at Manchester in 1869, for general utility of design combined 
with economy. This will give an idea of the kind of accom-* 
modation which is now considered almost indispensable in the 
cottars of the labouring poor. 
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Fig, 2 . — Grcmnd Plan, 
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I also annex some plans by Mr. Hine, wliicli were commended 
and improved upo|i by the Judges at the Cardiff Meeting of the 
Society in 1872 (Figs. 4, 5, 6). 


Pig. 4 . — Front Memtion. 



Mr. Hine’js Ck)i<tages. 


Both these designs merit attention. It will be observed that 
in each there are three bedrooms and two sitting-rooms, and 
that they contain all needful and proper accommodation for the 
decencies of life, as well as the comfort of their inmates. 

In Mr. Hine’s plan the cottages are ingeniously dovetailed 
together, and are thus in the form of an oblong, roofed .by a 
sin^ span* Thousands of such cottages as these may now 
be m^d scattered over every part of England ; but it must be 
cohfi^BSed that Scotland has not yet followed suit in this respect. 
Fro# a dislike on the part of the labourer to live on more than 
one feor, most of the cottages are in that country built on that 
planj and they are top often devoid not only of structural beauty 
but of de^nt accommodation. In md^ny parts they present the 
appearance of long rows of barracks, amj are entirely wanting 
in that neatness and trimness which is g#erally the accompani- 
ment of English homes, however poor thp inmates. 

The plan and elevation (Fig. 7, p. 51^J oi a pair of the better 
class of Scotch agricultural cottages, taken from the ‘ Journal of 
the Koyal Agricultural Society ’ for 1871, will give a good idea 
^ VOL. XIV.— s. s. So 
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of the preibiliag features of these dwellings in that part of the 
United Kifttgdom. 


Fig* 7, — Ptm and EMjatim of a ^air of Oottdges hmlt by Alexander 
W^Neel Gdirds Esq,^ at Genoek^ WigtonsJiire. 



Plan, 


f ,v i,>, i' 4 f ’Tbe amws allow the slope of the roofe of the outhouses, ‘ 

J esides the comfort afforded 'bj the English modern cot- Modem 
Ihe babonring men who are their occupants are^ in a^pst laboureis' 
ever^ case, provided with a piece of garden-ground adjoining, 
or v^ith an allotment in close proximity tp the^ dwellings. By 
this means they are not only enabl^ to grow a snfl^l^ienpy of 
garden-stuff for the; use of their families, but also to sell some 
portion of the produce. This garden, moreover, affords them 
the means of keeping a p% (the ^napst invariable accompani- 
ment of a well-to-^ labourer's ocm^tdon^ and there ate few 
aoitagers at the present day who hive not the satisfaction of 
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occasionally killing a porker of their own feeding for the use 
of their household. The necessary straw for this purpose is 
generally given by the master, and it afterwards provides a useful 
supply of manure for the garden. The quantity of land so 
occupied varies considerably ; but it is seldom less than about a 
fourth of an acre, and is sometimes (though rarely) as much as half 
an acre in extent. The rent paid for a cottage of this kind varies 
very much. It is sometimes not more than Is, a week, and 
occasionally as much, when occupied with a rood of land, as 51. 
per annum. Now, as it would be impossible to build such a 
pair of cottages at the present day for less than from 280/. to 
300/., it is obvious that so small a rental leaves the owner with 
a loss ; and that he has to recoup himself for his outlay from 
the rent paid by the farmer. This positive advantage to the 
labourer must not be lost sight of in considering his position. . 
It is ;inde^ equivalent to the addition of extra wagesj and must 
so bd considered. It is an anomalous state of things j J^ut^ the 
farmer a bertain advantage in having his inen upon^ the 
farm^; spd handy for their work. 

InJ^bapfe^^erland and some adjoining counties it " is^ the 
custo^ to provide the “ hind,” or hired ploughman, in ev€^y 
c^e rent free. He has also a rood of 

vided him on the farm for the growth of potatoes, for which the 
master finds the necessary horse-labour. He has, moreover* a 
good ; his coals are carted free for him, and^t* the 

present time he is in receipt of 11. a week in cash, wet w^m^r 
or diy,,and, even in cases of sickness, up to the end of 
which is always for a year.* There are very tqiv dis^^ts 
such large wages as the;^ are prevalent, but! 1 have before pointed 
out that a free cottage and garden are the or*Snary privileges of 
carters and stockmen in very many parts of the country. 

In Northumberland, again, a man who qan stack or sow gets 
the s^e wa^s and privileges as I have" mentioned, and an 
addition of either 6 bushels of wheat, or 21. in cash. In that 
county a "sufficient number of -cottages is invariably included 
with the farm, and charged for in the rent thereof; and the 
tenant finds it to his interest to bind his men to the land by 
giving them their homes rent free. In return for such accom- 
modation, the labourer is required to provide an unmarried 
woman worker whenever needed. These young women, who 
belmig to a particularly fine and strong race, are used to all 


J ^ inforaa^ by a friend, wbo is engaged largely in agrioultee^.m 
fee rise in labour feere Sas been, 221. per 
§0 'per fee ease ^ ' ' 
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the work of the farm, and frequently perform tasks which it 
wouldf severely tax a weakly southern man to execute. They 
get 1^. per diem when employed in ordinary work, and 
3s, per diem for twenty days in harvest.* 

The fact that oatmeal is largely consumed by the farm-labourer 
in the north has been already alluded to, and I wish now to 
supplement that remark by the observation that he almost 
always keep a cow. About 8/. a year is the present rate paid Cows kept by 
to the master for this accommodation and for a supply of proper 
and sufficient food for the animal the whole year round. As far the north.”^ 
as the children of his household are concerned, he is therefore 
almost independent of supplies of animal food ; and I cannot 
but attribute some of the fine physical powers of the northern 
race to the use of this nourishing and strengthening diet. 

Nothing would probably tend more to improve the breed of 
men in southern England than a general adoption of this prac- 
tice ; but at present it has been very little tried, and it is rarely « 
that the peasant of those districts can procure a supply of milk 
for his children. 

My observations with regard to cottages have principally 
related to those situated upon the farm, and under the direct 
charge and control of the landlord or his tenant. These, it will 
be gathered, are generally now sufficient for all ordinary require- 
ments, and on many large properties they are models of neatness 

* For the purpose of comparison, I here give an actual agreement for the 
current year between a Dorsetshire farmer and his carters or horsemen, teken 
from the ‘Agricultural Gazette’ of October 22, 1877 ; — This agreement between 
A. B. on the one part and O. D. on the other part, that the said 0. D. is to serve 

the said A. B. as carter at the Farm from April 6, 1877, to April ^ 1878, 

and is to receive for said service, house, garden, and 20 poles potato land, 
manured free ; 400 faggots of furze and half a ton of coals, free, and 12s. per 
week ; also 15s. extra in lieu of beer at hay-time, 21, extra in lieu of beer for 
harvest time ; Is. extra for each ‘ journey ;* 6d. extra per day at threshing with 
steam machine ; 2d. extra per day when employed sowing com or manure broad- 
cast, and 6d. per day extra when sowing or drilling turnips. That the journeys 
be ibken in turns by each carter. That carters will in all cases be req^uired to 

at their horses by 4 o'clock in the morning, so as to have them fed, groomed, 
aM harnessed, and ready for work by 6 o’clock. The ordinary working hours 
wfil be from 8 o'clock in the morning till 2 o'clock in the afternoon, with half an 
hour for lunch at 10. The bailiff may at his discretion add to the ordinary 
workitig houm in seed time, for which the carters will receive Bd. per hour extra. 

Oarters will be required to groom their horses, and keep^ the harness in a work- 
manKke manner. No carter will he allowed to work in his garden before 6 o’clock 
in the afternoon. That if it be known or proven to the &tiliff that any carter 
has been guilty of neglecting his horses by not feeding them at the proper time, 
or by abusing them in any way, or by making himself incapable of mana^brg 
ihiem in a proper manner, such offence shall be considered a sufficient reason for 
the immediate disdbarg© of such carter, and will forfeit his right to all cottage 
and garden privileges, and the amount of wa^ that may be due to him at the 
time of such discharge. No regular hours be kepi in hay or harvest time. 

Ab^nee from work will in all eases be c^msidered a sufficient reason for stopping 
^y's or days' wages,*' 
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Ancient village and of comfort. It cannot be expected, in villages where every 
cottages not Mnd of property exists — ^from the hut of the squatter, filched 
comparable road-side common, to the cheaply run- 

in accommoda- up tenements of the speculator — ^that such a satisfactory state of 
tion to modern things should exist; but powers have been lately conferred 
upon the local authorities by certain Sanitary Acts of Parlia- 
ment, which give them considerable control even over such 
dwellings as these ; and in cases where cottages become, from 
decay or any similar cause, unfit for habitation, they can be 
clos^. It is also the duty of such authorities to provide safe- 
guards against contagion and disease, and against the nuisances 
by which such disorders are propagstted. Not only, therefore, 
has the sanitary state of such villages become improved, but 
habits of cleanliness have been enforced ; and if the condition 
of their inhabitants will not compare with those I have above 
described, it is at least improving and hopeful. 

But, in order to make thoroughly plain the social condition of 
the labourer, it is necessary to turn to him at a somewhat earlier 
period than that when he becomes the occupier of a cottage, and 
assumes the responsibility of a householder. In England, the 
young farm-servant usually begins his career as a horseman, and 
for this purpose he generally leaves home and lodg^mpon the 
faohaa where he is employed. In some northern cdunties« it is 
the custom for the farm fomman, or baiiifF, and hisiwife to take 
charge of a number of these young men, and to cook and other- 
wise provide for them, for which charge they are paid a 


ioby, page 414, some particulars are given of the boMiMndtc., 
of these lads, which may be interesting. It is that 

these lads, of whom there are seven at -clieh^&iSistead^ are 
hired at Martinmas (Nov. 12), and ate mid ffmh 9/. to 181 each 
per annum, according to their abiKty, length, of service, &c., the 
average payment being about 1& iThey live with the hind, 
who is paid by the occupier of tho fa^ 8s. 6d. per week each 
for their ^ board. The hinds’ cotf|t^s are designed specially 
with a view to prevent the hind ahd his family suffering in- 
convenience by so many young men living in the house ; and the 
annex^ plans” — which are reproduced in this report (Fig. 

— ** udii show how admirably this has been arranged, the 
devoted to the hind and his family being almost entirely 
from the living and sleeping rooms appropriafo to 
^ Ws, 'j^he ^men*s kitchen,’ it will be seen, cont^ns a 
|m3i^ to the men’s bedroom, which is not apc^^lll 
^"’m^''Staircase:;ty^^^ 

'^mneetion with the washhouse and nwirVi;” 
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Fig. 8 . — JPlam of a Mind^e Cottage at Basthurny illuBtrating the 
arrangement for Boarding Lads, 
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parts of the same county it is not uncommon for these lads to 
become inmates of the farmer’s own house, where they are 
generally properly cared for. In other parts of the country, 
where the villages are thickly scattered, they |>rocure lodgings 
and in Scot- wherever they are able. But in Scotland, a custom has for 
land. some time been prevalent of providing separate accommodation 

for all the unmarried workers upon the farm. This plan is 
known as the Bothy system,” and has been a distinguishing 
characteristic of Scotch agriculture. A kind of kitchen is pro- 
vided in a convenient position for the work, and an old woman 
is placed in charge, upon whom devolves the cookery, Sic, 
The beds are over the stables and cattle-sheds, and ac- 
commodation is altogether of a far inferior kind to that usual 
in England. Mr. Jenkins has pointed out (in voL viL, new 
series, of the Royal Agricultural Society’s ‘Journal,’ “Report 
on some Features of Scottish Agriculture”) that needless 
has been attached to this institution, which ' is really ii itself 
only a humble form of club ; but it is certain that the iltrepute 
in which the system is held has induced many Scotch farmers 
to change its. name whilst retaining its general character. The 
quarters, accordingly, where the young people congregate now- 
a-days are generally designated as “ barracks ” and kitchens,” 
a distinction, it must he confessed, without a great difference. 
It is, however, not necessary to dwell upon these features of the 
young ploughman’s life, and I pass on to other considerations 
affecting his after-career. 


CHAPTER lY. 

Peovdoeot and otheb Societies. 

Fb 01£ my remarks at the beginning of this Paper, I think it 
will be understood that the English labourer has not yet learned 
to save ;*and, on the contrary, that the Scotch labourer is usually 
a thrifty and frugal man. 

I have entered somewhat fully into the causes which have 
worked against the Englishman. A lax administration of the 
Poor Law, and a habit on the part of the authorities of giving 
out-door relief in cases where there was no justification for such 
indulgence, have tended to weaken his self-reliance and his self- 
respect. But other causes have also been at work to thf same 
effect, to some of which I must briefly allude. | 

Among the various efforts which have at different tim^ 

to improve the condition of the poor* a foremcj^f placs^ 
be assigimd to “ Benefit Societi^” intended to afiWd relief 
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in sickness and a pittance sufficient to keep the subscriber from Benefit 
the parish in old age. These societies were established in great 
numbers a generation or two ago ; but unfortunately, in too 
many cases, they were based upon a false foundation. A short 
peri^ of fictitious prosperity has been too often followed by a 
sharp strain upon their resources (as the older members became 
simnltaneously entitled to some relief from their funds), which 
has proved too much for their stability. It is little wonder if the 
numerous examples which have occurred of the failure of these 
Benefit Clubs should have damped the new-born desire of the 
peasant to render himself independent. 

It would far exceed the limits imposed on me to notice the 
various difficulties which have arisen in the working of many of 
these Benefit Societies. These are matters which the wisest 
heads in English country affairs have long occupied themselves 
upon, and with some success ; but it may be very briefly stated 
tfet the administration of the Poor Law, which to a great extent 
devolves upon the guardians of each Union separately, has been 
unfavourable to the development of such societies. 

It is extremely difficult to teach a man provident habits when Weakaess «£ 
he sees the careless and thriftless equally considered with 
himself by the authorities deputed to administer the public 
funds. In too many cases the small sum which the scraped- 
t<^ether savings of youth or middle life have provided, by con- 
tributions to the Benefit Club, for the support of old age, are 
equalled or exceeded in amount by the sum which the guardians 
unreflectingly allot for the out-door relief of some imprudent 
fellow who has never made the effort to save, though his means 
and circumstances may have been identical with those of his 
more careful neighbour. 

But notwithstanding the fate of too many of these societies 
and the difficulties against which they have struggled, it is 
pleasing to know that many of them have been instrumental of 
IPich good in rural districts. In one case the temptation of a 
^ipden allotment of half an acre at a very moderate rent, made 
bj :fee owner of the parish, has attached the entire labouring 
population of the village to the Club, which gives in addition 
all the ordinary advantages of such institutions. But the Paro- 
chial Clubs have rarely been so successful as this. The larger 
County Societies managed upon a sufficient scale by competent 
directors, and with an influential list of patrons and subscribers, 
have been found upon . the whole far superior to the smaller 
clubs. I do not think it necessary to instance any societies in 
particular, because most of them are to a great extent supported 
by classes other than the farm-labourers, but I give about the 
festal rate of contribution which is sufficient in some of the best 
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of tkese larger clubs to secure a decent sum in sickness and in 
Scale o£ fees of old age. A payment of about Is. 8d. a month, in the case of a 
gwd Benefit jnan joining at twenty-five years of age, will generally secure 
^ a sum of IO 5 . a week in case of sickness or bodily injury, arid 

8Z. paid at deatb for burial expenses. For the additional 
sum of 10^. a month (making 25. 6d. in all) he could, iii addi- 
tion to this, obtain old-age pay of 5s. a week, cOinmenOing at 
seventy. 

It is, however, useless to deny that the great benefits, afibrded 
by such societies as these, are, as a rule, neglected by' fairtn- 
labourers, who too frequently prefer (in view of l!he monthly 
Old Public- meetings and carousals connected with such places) either to 
th^favonriLs badly -organised Public-house Clubs, yj^hicK hate 

of the la- brought such discredit on these institutions, or haVfe refUs^lto 
bourers. attach themselves to any Benefit Society or to make ariy 

effort to free themselves in sickness and old age ffdh^ fhe reft^^ 
of the poor-rate ; and I ani afraid I must add that tehch of 
bfame for this state of things rests upon the local tfiismahagh- 
ment of the public funds which makes possible such anomalies 
as I have described. The rising generation, then, is for the 
most part growing up without much attempt to provide for its 
future ; but the large support accorded by agricultural labourers, 
in days when their earnings were very much less than at present, 
to hundreds of the more worthless of these societies, proves 
that this is due more to want of will and lack of encourage- 
ment to provide for their own future, than to absolute deficiency 
of resources ; and it has now become necessary to devise some 
more secure means whereby habits of economy and independence 
may be encouraged. ' 

Savings-banks seem to afford some hope of siiecess in this 
direction, and this means of providing against a feiny diy is 
fast growing in favour with the working clashes aJt 'lni^,1i^ 
is proved by the vast increase in the amount inrested at the 
present time compared with that of a few years since;* but 
practically it is found that with the majority of farm-workers, 
unless a thing of this kind is brought home to their doors 
and its benefits thrust upon them by some zealous frieddi 
it remains, so far as they are concerned, a dead letter, ft 
is true that the clergy of various parishes and other frleutdly 
wmkers among the poor have, In some cases, succeelted Ih' 
inculcating in early childhood habits of providence* and' 
thought ; but* these are rare exceptions. Some excuse ifiSy Mffe 

been afforded by the past low rates of wagds : bCt if 
— — i ^ ^ —3: — 

' , ' ■ Wm tkf Po^Office^ Saving&^i*' bad 
ttfe. tJbe laliear uate 
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case) the mnmamed ploughman of eastern or central England Other means 
can mW take at the end of his yearly term as much as 16Z., ^areYwi;h^^^* 
hating drawn weekly wages sufficient for his maintenance Benefirciubs. 

whole year, surely such a man can and ought to save 
soi^l^Shg out of these ample earnings. 

advantage of the Savings-bank over the Benefit Society 
ii^Sdlf^ous. Not only can the labourer choose with the former 
his own time for the investment of his spare funds, but also, 
under the Post-office system, he can draw his balance, when 
required, in any part of the United Kingdom. On the other 
hand, the Benefit Society, by the regularity of its levies, offers a 
greater incentive to continued carefulness. 

But here, again, the hateful Poor Law steps between the man 
and his duty. With money in the Savings-bank he cannot, of 
course, claim relief from the rate. Therefore so long as, owing 
to an unwise and unjust administration of that law, he sees 
others aroimd him who, notwithstanding their improvidence, 
are allowed to obtain out-door relief at their own homes on easy 
terms, I am afraid it is hopeless to endeavour to inculcate the 
doctrines of economy and providence. 

I will just allude very briefly to some of the other attempts Useful Country 
which have successfully been made to improve the labourers’ Clubs, 
condition. Clothing Clubs, Allotment Clubs, Village Clubs, 
with reading-rooms and other means of social entertainment, and 
Burial Clubs have all been more or less tried, and have all been 
found in some degree useful. The object of Clothing Clubs is, by 
the collection of small sums of money from the labourer’s wife, and 
the addition thereto of subscriptions from charitable neighbours, 
to form a small fund for the supply of warm clothing on the 
approach of winter. This is generally provided at wholesale 
prices from the tradesman who furnishes it. An odd shilling or 
tw:Oj scraped together here and there, and sent by the children 
to liie Sunday-school, or collected by some good Samaritan of 
in her rounds among the poor, secures the advantages 
Opffete useful but unpretending institution. 

Club is generally promoted partly with a social 
at»i' j^iiy educational object. It is intended to wean the 
labou^r froth the temptations of the publiq-house^ and also to 
afford him r^&tional amusement and opportunities of reading. 

A. night-school, for those whose education has been neglected, 
is offen held in connection with this institution during the long 
winter evenings. 

The Burial Club affi^rds the labourer the opportunity of 
securing for himself and the other members of his family 
thh" performance of the last ceremonies with deeeycj and 
decorum. 
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bounty Shows Moreover, I must not omit to notice that, in the actual daily 

and Ploughing of the labourer, he is not left without some incentives to 

Matches bene- t -m i ^ j 

ficial excel* Floughing-matches are common xn most counties, and 

are generally held under the direction of the local Agricultural 
Societies, which abound. For draining, for hedging, for ditch- 
ing, for stacking and thatching ricks of corn, appropriate prizes 
are also commonly offered ; and these trials of skill are looked 
forward to with anxious interest by the competitors. It is no 
uncommon thing on these occasions for one man to take prizes 
in two or three different classes of work, and the same individual 
is sometimes declared the winner of the ploughing, the stacking, 
the thatching, and the hedging prizes. Shows of cottage-garden 
produce are also frequently held at the same time, and the emu- 
lation and interest which they excite are the surest sigiis:#f the 
attraction and pleasure which a good garden offer^ 
sessor. Perhaps, also, I should not neglect to 
prizes are frequently offered by these Agricultural 
length of service under one master. 


CHAPTEE T. 

Education. 

If I now turn from these considerations, which all affect more 
or less the material welfare of the labourer, to the subject of his 
education, which is equally important, I am glad tjua-t ^ tMs 
matter alk> there is a progress to report which bids fair, at the 
present time, to keep pace with his worldly prosperity* It is true 
that hitherto the latter has been outgrowing his mental culture ; 
but the education movement in England has lately been so rapid, 
Idneatioa that there is every hope of his children growing up with a satis- 
ttntu recently factory amount of elementary teaching. The better paid northern 
labourer bas long recognised the value of education for his chil- 
dren ; but the poorer southerner, who could ill afford to spare the 
addition which their labour brought to his own scanty earnings, 
was content, perhaps, to let them shift for themselves ” as he 
had done, and take their chance of picking up a little learning at 
the Sunday or the night-school, instead of undergoing a regular 
course of instruction. If the national system of education in 
England has hitherto been voluntary, so also has it been optional 
with the poor man whether his children should be taug|^|: or 
not. / 

An this, however, is altered now. Among domestic s%jwt^, 
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few of receipt years have engaged the attention of our statesmen 
more than that of Education; and the recent Acts of Parliament 
having provided school accommodation in every part of the 
co^^l^yj an indirect system of compulsion has been set on foot, 
wWNlih^virtuaUy compels every labouring man^s child to become 
greater part of the year a regular attendant at the Board 
O#* Bizonal School. By obliging children under a certain age Now virtuallj 
tOt exhibit a certificate showing either a definite standard of compulsory, 
efficiency or a certain number of attendances before they can 
obtain employment, direct compulsion is avoided, but a pressure 
is put upon parents, which they can scarcely resist, of obtaining 
for their children a sufficient degree of education to enable 
them, at an early age, to contribute their mite to keep the pot 
boiling.” The necessary subjects taught in Board Schools at 
the present day comprise reading from standard lesson books, 

Tfrriting, including dictation, and arithmetic ; but a large number 
of extra subjects are also included usually in the course of 
instruction. History, geography, English grammar, vocal Subjects of 
music, drill, and drawing, are all subjects which are more or education, 
less taught, according to the efficiency of the teachers and the 
aptness of the pupils. It is scarcely necessary to observe, how- 
ever, that few farm-labourers’ children (whose labour is gene- 
rally absolutely necessary for as much of the year as possible 
for their own bodily well-being) attain to any great efficiency 
in these higher branches of instruction ; but the day has gone 
by when the stigma of ignorance in the fundamental principles 
of elementary instruction need rest on any labouring man’s 
child. 

The school fees payable at Board or National schools for the School fees, 
full course of instruction are generally about 2d. a week in 
the case of the elder children, and Id. each for the younger 
ones; and even these can be remitted, in cases of absolute 
necessity, by the School Board or the Guardians of the Poor. 

The usual hours of schooling are from 9 A.M. to 12 noon, and 
2 to 4.30 P.M. on every day of the week except Saturday 
aud Sunday. There are holidays of a fortnight at Christmas, 
and^of a month or more at harvest. The number of attend- 
ances necessary to qualify a child for agricultural employment 
is 250, which are generally filled up in the autumn or winter 
months, so as to enable him to assist his parents by his labour 
in the spring and summer. As two attendances can be made in 
each day, about half the year must necessarily be occupied with 
school work, except in the somewhat rare event of the child 
becoming entitled by previous examination to a dispensation of 
this rule. After the present year (1S77) no child can ^ to 
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work uiwior ten years of age under any circumstances, and 
somewiiat stricter rules as to proficiency and attendance will be 
enforced. 

Vastness of Fenced in by such regulations as these, it is certain that a new 
tJie chaEge. era has commenced in the education of the farm-labotirefs^ 
children. The step has been a prodigious one, and the sudden- 
ness of its operation has entailed considerable hardship on 
parent and employer ; but there can be no question of the ulti- 
mate benefit to all classes from the movement, nor of the import- 
ance of its issues to the nation at large. 

The system of working children in “ gangs,” or large p^^es 
superintended by an overiooker, was some time ’aigo put under 
close and stringent regulations, and (as far as children^ employed 
m apiculture are concerned) the l^ducatioti Acts 
seem sto complete- ‘the* legislation necessary ^ for 
and instruction. ^ 

■ ■ OHAPTEE YL 

BaJsby Daily Wobk ani> Reobea3?iok, etc. 

D»ay life of US BOW see what the daily life of a midland or southern 

tl*e ialwErer, labourer is like in England, and I will begin with him at a very 
early age. My ^Hype” was bom before the date of universal 
sdbtooling. At eight or nine years old he was presented to his 
master by his father, as an eligible candidate for office of bird 
tender,” or scarer, and in this interesting pursuit he passed a 
considerable portion of his time, until he became old enough 
and big enough to drive, and subsequently to hold a plough. 
Not altogether unprofitable were these lonely periods to our 
young acquaintance. The schoolmaster, indeed, in vain astod 
after his recent charge ; but Tom, who was not deficient in 
natural wit, was learning lessons out of a larger volume than the 
spelling-book — the book of nature. He examined the seed in 
the land, to see if it had properly germinated. He found his 
way frequently and surreptitiously to on the next farm, 

and compared notes (and knuckle-bones) with that young gen- 
tleman. He learned the name of every horse upon the farm, 
and their ages and capabilities for work were matters of mys- 
t^ous knowledge and criticism to him. The other aniAials 
a share in his attentions, and the wild createe^ cf 
lfee??inr Apd field had their habits noted in his; memory. ffle 
wteife the great carriw-erow built her nest, smd where the 
, the ewl and jackdaw were. The h 
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her form without his remark, and his cunning eye could detect 
her as she lay therein at a distance which would baffle far more 
practised persons. In these early years his sole chance of book« 
lore lay in the iiafluence of the night and Sunday schools; 
hutj^e^ was not much pressed on this matter, and he became 
de^dedly more qualified for the post of ploughman than of 
clerk. 

Romotion came in time, and the first great object of his 
ambition was gratified when he held the plough and obtained 
command over the much-enduring horses. At twenty years of 
age, being a decent ploughman and a strong lad, he got a 
situation as horse-keeper or carter, and was now in receipt of 
ample wages, and with a fair prospect before him. But one 
ih 3 ie d^y he found himself wending his way to church, dressed in 
kis |)est, and with a somewhat smart-looking damsel, a little 
younger than himself, by his side. A home has been promptly 
taken ; a table, a bed, and a couple of chairs thrust therein ; and 
now behold him in his new capacity as a married man ! From 
this time his daily life is somewhat as follows : — He rises early, 
makes the fire, and prepares his simple breakfast, consisting 
of a cup or two of hot tea, and some hot toast or bread with 
butter or dripping. Shortly after 6 a.M. he sallies forth, being 
generally expected to be at his work at 6.30. The basket 
which he carries with him, and which contains his provision 
for, the day, includes a loaf of white bread; a piece of bacon 
or beef, more or less substantial, according to his means a bit 
of cheese or butter ; and a bottle containing cold tea or coffee. 
(I have previously remarked that in the cider counties of Eng- 
land an allowance of about two quarts a day of that beverage ds 
generally made to each man the year through. The custom, 
however, is gradually diminishing, and a money payment taking 
t}|te place of the allowance.) The garden, alsoj always furnishes 
hi m with some relish. In winter two or three onions and some 
in summer a lettuce or two, or some broad beans or 
lb 1^0 plaqed beside his other provisions, and the whole is 
^ith a white cloth. The bread in question is, of 
s^ple food with him, and a word or two must he 
sa|d j^$o]ttt,it.^;, It is always wheaten bread, and of the whitest 
colour and tihe finest quaHty which it is possible, to procure from 
the baker. In nothing is an English labourer’s wife more par- 
ticulaF th#n. th^ colour ,^d quality of the bread which , she buys. 
Jfo admixture of moal^isi. tolerate, and it is generally eaten 
when one or two day%pld^ , -‘* The better the bread” (f. e, in 
whiteness and finenei^); ^^,the further it goes,” is with her a 
noM^m of daily life. An experience so extensive as that which 
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slie possesses on this point might command some attention, wem 
it not stamped as fallacious bj the example of many other nations, 
' and by the researches of the medical profession. As he marches 

to his work, let us look at him personally and see what he is 
* like. He is of middle size ; perhaps between 5 feet 6 inches 
and 5 feet 10 inches in height; somewhat spare in figure, but 
' compact in build, and bearing the healthy appearance common 
in the country. He walks with a slow gait, as if it were against 
his principles and contrary to his life-long practice to hurry. 
In person he is clean, and at the beginning of the week 
^ , * presents a smooth-shaven chin and upper lip, which towards tthe 
V' end of the week gives way to a somewhat rough and grizzly 

aspect. His trousers are of corduroy or fustian, and his ^at 
of the same material, or he wears knee-breeches and gaiters of 
stout leather ; a loose cotton handkerchief tied lightly round his 
neck ; a slouch hat protecting his head and face from the sun 
and air, and a pair of very thick hoots, the soles studded with 
nails, complete his attire. 

^ Having received the necessary orders for his work from the 

farmer or bailiff, he soon makes his way to the scene of action. 
His first stoppage is at 9 o’clock, when he begins the attack upon 
the contents of his basket At noon he has no difiiculty in 
finishing these ; and an hour’s rest now allows him time for the 
extra indulgence of a pipe of strong tobacco. If no smoker, in 
summer a short nap under a shady tree, or on some soft straw, 
fills up his mid-day rest, and at 5.30, with many a preliminary 
glance at his watch, he leaves his work for the day. 

The necessary attention to the pig, and a short period of 
more congenial labour in his own garden, for which he has 
naturally reserved some of his forces, fill up the interval till 
supper is ready, when he is called in by his wife to partake 
of the one real family meal of the day. His children are now 
gathered round the board after their day’s schooling or work, 
and supper consists of an ample supply of pudding for these 
younger members of the family, a piece of bacon, or a savoury 
pudding of chopped meat flavoured with sage and onions, a 
large dish of potatoes, and such other vegetables as the garden 
affords. The children get some sugar, or treacle, or dripping 
with their pudding, but not a very large supply of meat can M 
afforded them. 

The fare is simple, but the healthy exercise and pure air en^ 
joyed during the day enable him to bring to it an appetite whicfi 
the rich man, with his dainty cates, might often envy. Aft^ 
supper he takes, if it be summer, another spell of work in h|$ 
g^iden, or has a gossip with a neighbour. In winter he perhaj^s 
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gets one of his children to spell out for him some portion of the 
well-thumbed local newspaper, which now enters almost every ^ 

cottage ; and then retires to such slumbers as only one with few 
cares and a healthily exercised frame is able to enjoy. 

But occasionally (and no wonder) the monotony of this simple 
existence palls upon him, and he joins a neighbour and walks 
down to the public-house. In winter the bright fire there, the 
more ample space and the presence of company, are especial^ 
apt to attract him, and the extra indulgence of a glass or two 
of somewhat “ heady beer is not unlikely to produce an ex- 
citement followed by absolute intoxication. But this is a rare ? 

event. The Licensing Acts close the doors of his resort upon 
him at an early hour, and the evening saturnalia, of which the 
village public-houses were formerly the scene, have given way 
to more moderate expressions of good fellowship and more sober 
enjoyment. 

So the year runs its course. In winter his hours of work are 
shortened, but his wages remain the same. In hay-time he is 
later at night, rarely reaching home before 8 o’clock ; and in 
harvest he husbands all his powers for the important task of 
making up his arrears of rent and paying his tradesmen’s bills. 

His hours of work are of course now considerably lengthened ; 
the quality and kind of his food are improved, and he allows 
himself, or is allowed by the farmer, from 6 to 8 pints of 
tolerably strong beer a day. Shortly after harvest he pays his 
landlord, his baker, his shoemaker, and any other tradesmen 
who may happen to be his creditors, and starts afresh upon 
another year with a clean pocket, but a light heart, if his 
earnings have but enabled him to settle these accounts and to 
get a few necessary articles of clothing besides. 

His holidays are not numerous. The village feast or fair, or Sundays and 
the Harvest-home entertainment, are the occasions of almost the <>ther holidays, 
sole break in the routine of work. In comparing his lot, how- 
ever, with the Continental peasant, it must not be forgotten that 
every seventh day in the year is with him a day of entire rest, 
and that only the absolutely necessary work in connection with 
the live-stock of the farm is dver performed on that day, and that 
by men specially hired and paid for the purpose. On Sundays 
he appears at church or chapel dressed in broadcloth, and with 
a very gorgeous waistcoat faced with crimson plush and orna- 
ment^ with countless buttons; or he makes his holiday the 
opportunity of a visit to a child in service or a far-distant 
relative or friend; or, more often still, he takes it out” in 
thorough rest, in summer lounging or lying under a shady tree, 
and in winter stirring a very short distance beyond his cottage 

VOL. XIV. — s. S. 3 H 
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door, and either reading his Bible, or gathering from the news- 
pftpers, as well as his education will allow him, the news of the 
neighbourhood. 

At the age of thirteen or fourteen (or even younger) his girls, 
procure situations as domestic servants, for which the demand 
in England far exceeds the supply. He is thus early relieved 
of all charges as regards them. His boys remain with him 
somewhat longer, but at about seventeen or eighteen they also 
leave the parent nest and seek their own livelihood. When 
once his family has flown, being still in the prime of middle 
life, a period of comparative comfort ensues, and, beyond the 
ordinary aches and pains of humanity, he has few cares to 
trouble him. His health (unless for a touch of rheumatism) is 
generally excellent. The guardians are somewhat indulgent tcf 
him as a steady fellow who has brought up a family and, so far,, 
done his duty to his country ; and when old age creeps upon 
him it finds him still a hale and hearty man, and able, even at 
seventy summers, to earn a living equal to his few and simple 
wants. ' Frequent visits are now paid him by the clergyman 
of his parish, and the squire and his lady are not unmindful of 
the dispensation of those creature comforts which mitigate the 
ills of old age. If he can possibly manage it, he now contrives 
to put a trifle by for the decent performance of the last offices 
connected with his earthly career ; but if this is impracticable,, 
it does not give him much concern that the parish will be 
called upon to pay a portion of these expenses. His wages 
have not been excessive, and if his old employers have once 
more to put their hands in their pockets on his accotn^^fe 
only a just fulfilment of his final dues, so, not without a f 
of sardonic philosophy, he passes away. 

If this is not an entirely enviable lot, it is at least wholesome in 
its simplicity,* and free from the many temptations of the large 
town. The opportunity for saving to any extent, however, 
offered by the larger wages of the artisan of the town does not 
occur to him. The time for that passed with him when he com- 
mitted himself to the matrimonial state. The English labourer 
nearly always lacks the self-restraint of celibacy. At a very 
precocious age his thoughts begin to hover upon the subject of 
marriage, and he seldom allows more than three- or four-and- 
twenty summers to pass over his head before he takes the step of 
matrimony. Such improvidence is often dearly paid for in after- 
life, but the idea that, come what may, the land has got to 
support him” is so deeply engrained in his nature, that pru- 
dential considerations such as influence other classes scarcely 
raise even a flutter in his breast. 
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I have selected a very ordinary tyje for my specimen. I 
have only sketched the daily life of a mirlj industrious, l^nest, 
sober, and steady fellow* I could instead have depicted the 
carefpl and saving man, who did not marry until he and his 
partner had a good round sum in the savings-bank, and who by 
middle age had succeeded in making himself the farmer and 
master instead of the servant ; or, on the other hand, I bould have 
drawn the idle, obstinate, disobedient, and drunken scamp, 
whose certain end, when not the gaol, is the workhouse, where 
he becomes by his frequent visits the Mte noire of the guardians 
and a constant burden on the funds of the ratepayer. However, 
it is not worth while to trace the downward career of such a 
one, which may be easily imagined. 


I have attempted in these pages to give a fair and unbiassed 
account of the English labourer, a class with whom I have been 
largely engaged, and of whom I can therefore lay claim to some 
knowledge. I have not concealed the defects in his character, 
nor the causes which have conduced to foster those defects. The 
lax administration of the Poor Law is, I believe, at the root of 
half the ills suffered by the poor man ; and until the labourers 
of England, now in receipt of ample wages, learn the virtues of 
prudence and economy, of self-restraint and self-reliance — ^untd, 
in a word, they copy (in these matters) the example of other Thrift little 
nations than our own, and until they feel that it is a shameful ^ 

thing that people, in many cases more needy than themselves, rule. ’ 
should be taxed for their improvidence and recklessness — ^it is, 

I fear, hopeless to look for their further advance. 

Among social problems of the present day, few are of greater 
importance perhaps to Englishmen than those which concern the 
well-being of the working classes of their country. Much may be 
done to open their eyes to the advantage of prudence and fore^ 
thought, and to help them to exercise these too much neglected 
qusdities ; but the day has now come when the labourer, if he is 
to rise in the social scale, must look mainly to himself. If in 
the dairk days of the past the laws seemed against him, it is 
no longer so. He is a free man, free from conscription, or com- Advantages 
pulsory service in the army, and the equal of those about him. ^ 

Legislation has done its best for him and his children. He is present day 
at liberty to move wherever he can get the best return for his compared witl^ 
labour. He is practically the only untaxed man in the com- 
munity, since (except in the article <£ tea, on which a sm^ 
duty is still paid) he cain if he choose% by a^inence from tho^ 
articles, avoid the imposts on beer, ^irits, and tobacco. An 
admirable and, practically, free edifcation is granted to his 
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children. It only needs the inculcation and exercise of those 
ord|inarj virtues which seem the attributes of other races more 
than of the English people, and which I have insisted upon, I 
fear with some iteration, to insure his continued growth in 
weight and influence, and to procure him in the future a position 
not inferior in all the material accompaniments of civilisation 
to that of the tillers of the ground in any country upon the face 
of the earth. 
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THE IMLHENCE OE CHEMICAL DISCOYEEIES 

021 THE 

PEOCEESS OF EmiSH AGEICHLTUEE. 


INTEODUOTION. 

In reviewing the progress of English Agriculture since 1860, one Influence of 
must be struck with the powerful influence which the dissemi- scientific re- 
nation of sound scientific principles, the results of numerous 
chemico-agricultural researches, has exerted upon the various 
branches of practical agriculture. 

The improvements connected with cultivation and farm 
management are both numerous and important, but they chiefly 
spring from one source, which in itself is the most characteristic 
feature of the last thirty or thirty-five years, and which, in the 
language of the late Sir Harry Stephen Thompson, may be 
described as the substitution of sound reasoning and arithmetical 
calculation for the empirical knowledge relied upon by our 
ancestors. 

Englishmen enjoy the reputation of possessing a keen appre- Discrimmation 
elation of those discoveries in science and art, the application of theo- 

which is likely to be useful in practice. It is not surprising, jationsS^' 
therefore, that Chemistry, a branch of science which has render^ scientific facts . 
many valuable services to almost all industrial pursuits, should 
in England have exerted a more direct and powerful influence on 
the cultivation of the soil, the rearing and fattening of stock, and 
upon farm management generally, than in most other countries. 

It cannot be said that British agriculturists, as a class, are more 
highly educated, or more intimately acquainted with the results 
and teachings of those scientific investigations which have a 
more or less direct connection with agricultural practice, than 
Continental agriculturists occupying an analogous position in 
social life. The reverse, probably, is the case ; and this is 
generally felt to be so by English farmers themselves, who, if at 
all inclined to take credit to themselves, boast Of their practical 
skill and experience, and certainly not of their scientific know- 
ledge. Nevertheless, British agricultnrists, as a rule, are keen 
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to discriminate between purely theoretical speculations and 
carefully ascertained scientific facts ; quick to appreciate the 
value of scientific inquiries, the results of which are likely to 
find application in agriculture; and ready at once to carry 
into practice those suggestions of the man of science which 
promise to lead to practically useful results. 

The applications of chemistry to the cultivation of the soil, 
cropping, rearing and fattening of stock, and general farm 
practice, are so numerous, that, without exceeding the limits of 
a necessarily concise report, it is impossible to give anything 
like a full account, even in outline only, of the labours of 
English agricultural chemists in connection with the progress 
of agriculture since 1860. 

Value of Both- The reader has only to refer to the volumes of the Royal 

e™ extents Agricultural Society’s ^Journal’ published since I860, in order 
^ ’ to perceive how utterly impossible it is to condense with utility 

into a brief report the most prominent results embodied in the 
contributions to its pages by agricultural chemists. Messrs. 
Lawes and Gilbert’s papers in the Society’s ‘Journal’ from 
1860 to 1876, giving accounts of their laborious scientifiic 
labours, and long-<Jontinued highly important field experiments, 
alone occupy the space of several goodly volumes, and there is 
not one of Messrs. Lawes and Gilbert’s invaluable contributions 
to scientific agriculture which has not had a more or less direct 
influence upon the progress of British agriculture. For the 
information of French agriculturists who may not have ^n 
M. Ronna’s work, it may be stated, in passing, that this gentle^ 
man has latel}*- published in French, in one large v 

an admirable account of the Rothamsted chemicoragrieultu^* 
researches. 

Instead of a dry and systematic account of tte progress of 
chemistry in its application to agricultural practice since 1860, 

I will endeavour to illustrate by some examples in what way 
the application of chemical knowledge to the cultivation of 
the land, systems of cropping, the fattening of stock, and the 
industries connected with some farms, has borne good fruits in 
England since 1860. 



CHAPTER I. 

The Soil. 

Beoikeijjg with the soil, it may be observed that although our 
: kiE|pw|ed^ of the inherent agricultural capabilities of different 
q|#oils is ^ill very far from being j^rfect, the researches 
' 1860 have, bronght.to light important facts, 

'ied, to improvements in. the 'cultivation; of the land- . 
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A knowledge of the chemical composition of the soil upon Use of a know- 
which it is desired to raise certain crops, and of those soil- 
constituents which are essential to their very existence and 
perfect development, is obviously useful to the farmer, for it will soil, 
show him, for instance, in a direct and ready manner, whether 
the land is deficient in lime, and would be improved by marling 
or liming. 

At one time both farmers and chemists thought analyses 
would solve ail the difficulties which practical men meet in 
cultivating soils of low fertility, the occupier of which ex- 
periences much disappointment by his frequent failure to raise 
remunerative crops upon them. 

Further experience, however, has proved that in many cases Analyses do not 
mere numerical analytical results are not calculated to assist the 
farmer in improving his land, or to inform him of the cause 
of non-success in growing certain crops — ^why, for instance, he 
cannot grow clover on some soils. There are many apparently 
similar soils — that is to say, soils in which analysis shows like 
quantities of the same constituents — ^such as potash, soda, lime, 
magnesia, phosphoric, sulphuric, and silicic acids — and in which, 
notwithstanding, the same kind of manure produces a good result 
in one case and an unfavourable one in another. This plainly 
shows that the analysis of soils, as usually performed by chemists, 
does not afford in all cases a sufficient guide to an estimate of 
their agricultural capabilities, nor to point out the kind of 
manure which is particularly well adapted for the special crops 
intended to be grown. Even the detailed analysis of a soil 
usually gives only the proportions of its different constituents, 
and generally without reference to the states of combination in 
which they exist in the soil ; and it is altogether silent on the 
property possessed by all soils in a higher or lower degree, of 
effecting striking and important changes in the manures which 
are incorporated with the land. Analyses of soils, therefore, 
it mi^t be confessed, are often disappointing in their practical 
beisuing^ However, the obvious insufficiency of bare analytical 
figures to afford satisfactory answers to the questions which 
agriculturists put to agricultural chemists have had the effect 
of stimulating furthm: scientific inquiries into the mysteries of 
soils, and these inquiries have not been without success. Just 
in proportion as our scientific knowledge of the properties of 
soils has been increased, the practical utility of these investi- 
gations has been enlarged. 

The discovery by the late Sir H- S. Thompson of the Absorbent 
absorbent power of soils (or the power possessed by a soil to 
decompose and retain for the sustenance of plants the am- 
mouiacal and other salts which form the most valuable con- 



810=5 544 Influence of Ckemiccd Ducoveries on 

stituents of manure), and the highly important investigations 
of Professor Way on this subject, have had a direct and bene- 
ficial influence on practical agriculture, more especially in rela- 
tion to the rational treatment and the application of farm-yard 
manure, and the economical application of artificial manures. 

Professor Way’s painstaking and highly valuable investigations 
have shown that manuring matters in contact with soils undergo 
remarkable changes, and fully justify the statement that plants 
do not take up mineral food in the simple state of solution in 
which we add it to the soil in the shape of manure, but in totally 
different states of combination. The publication of Professor 
Way’s researches on the absorbing properties of soils has ^ven a 
new direction to the chemical investigations of soils, and this fifeld 
of inquiry has been successfully cultivated on the Continent, 
especially in Germany, by Liebig, Knop, Henneberg, StohmaUj 
Brustlein, Peters, and other chemists. In England, investi* ; 
gations on the same subject have been made by Mr. Waiungtofi 
and by myself. The results of my investigations are recorded in 
the pages of the ‘ Journal of the Royal Agricultural Society ’ in 
a series of papers ‘‘On the Chemical Properties of Soils;” “On 
the Absorption of Potash and its Salts by soils of known com- 
position “ On the functions of Soda-saltS in Agriculture 
and “On the absorption of Soluble Phosphate of Lime; and 
Phosphatic Manures for Root Crops.” 

Tariableness of These several investigations have shown that the property of 

their retentive absorbing, retaining, and modifying the composition of manures 

^ * belongs to every soil, and that some soils possess this power in 

a much higher degree than others- They have much increased 
our knowledge of the inherent capacity of soils to work up, so 
to speak, the crude fertilising matters into new combinations ; to 
allow the free percolation of other — ^it may he less needful — 
substances; and to provide for a constant supply of food which 
is neither so soluble as to injure the growing plant, nor so 
im^lubie as to remain inactive. It is therefore reasonable to 
connect in a great measure tbe agricultural capabilities of soils 
wifli their power of retaining certain fertilising matters with 
avidity, and of modifying others in a most interesting and, until 
recently, unexpected manner. 

Absorption of Respecting the absorption of ammonia and its salts by various 

ammonia. soils, the following points taken from the summary appended to 
my piper “ On the Chemical Properties of Soils,” pblished in 
June 1860, in the ‘ Journal of the Royal Agricultural Society,’ 
well show the bearing of these researches on the applicatiw iof 
manures. 

1. All soils exprimented upn had the pwer of absoxMng 
ammonia from its solution in water. 
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2. Ammonia is never completely removed from its solution, 
however weak it may be. On passing a solution of ammonia, 
whether weak or strong, through any kind of soil, a certain 
quantity of ammonia invariably passes through. No soil has the 
power of fixing completely the ammonia with which it is brought 
into contact. 

3. The absolute quantity of ammonia which is absorbed by a 
soil is larger when a stronger solution of ammonia is passed 
through it, but, relatively, weaker solutions are more thoroughly 
exhausted than stronger ones. 

4. A soil which has absorbed as much ammonia as it will from 
a weak solution, takes up a fresh quantity of ammonia when it 
is brought into contact with a stronger solution. 

5. In passing solutions of salts of ammonia through soils, the 
ammonia alone is absorbed, and the acids pass through, generally 
in combination with lime, or, when lime is deficient in the soil, 
in combination with magnesia or other mineral bases. 

6. Soils absorb more ammonia from stronger than from weaker 
solutions of sulphate of ammonia, as of other ammonia-salts. 

7. In no instance is the ammonia absorbed by soils from 
solutions of free ammonia, or from salts of ammonia, so com- 
pletely or permanently fixed as to prevent water from washing 
out appreciable quantities of ammonia. 

8. The proportion of ammonia which is removed in the several 
washings is small in proportion to that retained by the soil. 

9. The power of soils to absorb ammonia from solutions of 
free or combined ammonia is thus greater than the power of 
water to redissolve it. 

It follows, from these observations, that in ordinary seasons no Effect of rain 
fear need be entertained that heavy showers of rain will remove 
much ammonia from ammoniacal top-dressings, such as sulphate 
of ammonia, soot, Peruvian guano, and similar manures, which 
are much used in England for top-dressing wheat, barley, and 
oats ; but in very rainy seasons, in districts which have a large 
rainfall, considerable quantities of ammonia may be removed 
from land top-dressed with ammoniacal manures, even in the 
case of stiff clay soils. Similar investigations have shown that 
nitrate of soda is not absorbed by soils, but readily passes in 
solution into the subsoU, and when it is applied in autumn 
or winter will be lost to a great extent by passing into land 
drainage. 

The usual practice in England is to apply guano^ or sulphate Best time to 
of ammonia, or compound artificial manures ccmtaining salts of 
ammonia, as top-dressings for wheat, in autumn or during the 
winter months ; whilst nitrate of soda, whe^ used for top-dressing 
wheat or other cereal crops or pasture land, is almost invariably 
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applied in spring, in accordance witli sound scientific principles, 
which teach that nitrate of soda in solution is not retained by 
soils. 

The investigations on the absorption of potash bj various 
soils have also thrown a new light on the special use of 
lime and marl on poor sandj soils. Every farmer knows how 
essential lime is for the healthy growth of every kind of 
agricultural produce. On soils destitute of lime, most crops, 
especially green crops, are subject to disease, and conse- 
quently roots fail altogether on such land, even if it has been 
liberally manured with good farmyard manure or guano. Up to 
a certain stage, corn and roots grown under 'such conditions 
appear to thrive well, but as the season advances they sustain 
a check, and at harvest-time yield a miserable return. The 
remedy for such failures, which are not at all uncommon in 
localities where poor sandy soils prevail, is a good dose of lime 
or marl, and then, and only then, farmyard manure or guano 
may be applied to the greatest advantage. Marl or lime alone 
do^ not suffice for meeting all the requirements of our culti- 
vated crops on such poor soils; and though calcareous minerals 
supply a most necessary element of plant food, and, by acting 
on the latent stores of food in the soil, produce at first a most 
strikingly favourable efiect upon vegetation, they soon fail to 
do this if repeated too often, to the exclusion of other fertilising 
matters. On the other hand, the most liberal application of 
farmyard manure of the best quality never produces so bene- 
ficial and lasting an effect on poor sandy soils as when they 
have been previously well marled or limed. There are some 
soils which swallow up manure with, so to speak, an insatiable 
appetite, without ever feeling the better for the manure — they 
are appropriately called very hungry. On all such' soils much 
manuxe is wasted or the most is not made of it, if previously to 
the application of farmyard manure, guano, &c., the land has not 
received a good dose of lime. 

My filtration experiments point out the reason why marl or 
lime is peculiarly valuable on poor sands. 

In passing a solution of sulphate of potash through a poor j 
sandy soil, I jfound a weighable quantify of sulphate of ammonia ] 
in the filtrate, which was not the case when the same solution i 
was passed through a marly soil. 1 

The power of soils to retain ammonia is generally assumed to | 
be greater than their power of retaining potash. Here, how- 
ever, an instance is presented to ns in which a salt of potash, by ' 
acting on the ammoniacal combination in a soil, pverepmes the i 
imperior affinity of ammonia. Contrary all ex|^cta- ^ 
in combinatiott with imlpburicJ acid evidently 
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supplied by the sulphate of potash, passed into the solution, 
whilst potash took its place and was retained in the soil. 

The sterile sand used in this experiment hardly contained any 
lime, whilst the marly soil, it need hardly be said, contained it j 

in a large proportion. Lime not merely acts beneficially on 
sandy soils in a direct manner, by supplying a deficient element 
of nutrition, but also because it preserves in the soil the more 
valuable fertilising matters, which, like salts of potash or am* 
monia, rapidly filter through sandy soils, unless a sufficient 
quantity of marl or lime has been previously applied to the 
land. By these means the bases of the more valuable saline 
constituents of rotten dung or of guano are retained in the land, 
whilst the acids filter through it in combination with lime — a 
constituent which is, comparatively speaking, inexpensive. 

The presence of much or little lime in a soil has also a influence of 
powerful influence on the changes which soluble phosphates, or 
manures containing soluble phosphates, undergo in contact with tain^^*sokb]»^ 
the soil. It is a curious, and apparently anomalous, circum- phosphates, 
stance, that on sandy soils, and on all soils deficient in lime, 
concentrated superphosphates, rich in soluble phosphate, do not 
produce nearly so beneficial an effect upon root-crops as upon 
calcareous soils, or upon soils containing even a moderate pro- 
portion of lime. 

When applied to root-crops upon sandy soils greatly deficient 
in lime, a concentrated superphosphate produces a smaller crop 
than a manure containing only one-fourth the percentage of 
soluble phosphate. When this fact was first brought under my 
notice I ascribed it to prejudice, or accidental and unobserved 
circumstances, but direct experiments and an extended personal 
experience have shown me that there is no mistake about this 
matter. The true explanation no doubt is, that the excess of 
acid soluble phosphate in a concentrated superphosphate is not 
p^^ipitated as efficiently in a soil deficient in lime, as it is 
in land containing a good deal of lime, 

- .M Amd compounds are extremely injurious to vegdation, even in Beneficial re- 
^luie solutions; and hence concentrated srqpexphosphates used 
in large quantities, say at the" rate of 5 to 6 cwts. per acre, do on light 
positive injury to root-crops, and more moderate applications of land. 

2 or 3 cwts. per acre produce .a less favcmrable result on sandy 
soils, and on all land poor in lime, than the same amount of super- 
phosphate poor in soluble phosphate. Indeed, the experience 
of light-land farmers in distiicls in England where the land 
is deficient in lime,, goesn to prove that on land o^f that di^crip- 
tion it is better to apj^y Jbon^ust or pireripitated phosphate, or 
phosphatic manures colitaining m to root- 

crops than to use superphoi^phate^ Or similar artificial manures 
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containing a large proportion of acid soluble phosphate of 
lime. 

Closer ap- A characteristic feature of the last ten or fifteen years in 
ticTand ^ relation to scientific agriculture is the closer approach of the 

science, practical agriculturist and the man of science. Both appear to 

understand each other better. The mutual interchange of ideas, 
and the better ac<juaintance of the former with the leading 
principles of chemistry, and that of the latter with the rudi- 
ments of practical agriculture, have materially promoted agri- 
cultural progress, and given a more decided and more widely 
extended direction to a rational plan of farming, success in 
which so much depends upon the economical and correct use 
of a great variety of artificial manures and purchased feeding- 
stuffs. 

ia consequence In consequence of the wider diffusion of the elements of 
chemistry amongst the rising English farmer, and the closer 
chemical contact of the agricultural chemist with the work and wants 
knowledge. of the practical agriculturist, the investigations of the chemist 
have taken a more decidedly practical direction than in former 
years, and there is, perhaps, no country in which, at the present 
time, the assistance of the chemist is so frequently called in 
requisition by farmers as it is in England. My Annual Reports, 
in my capacity of Consulting Chemist to the Royal Agricultural 
Society, show that, previous to 1860, but few soils were sent 
to me for examination, and that of late years the chemical 
inquiries respecting the rational cultivation of various soils have 
become very numerous; no doubt because practical men are 
becoming more and more conscious that, rightly interpreted, 
the results of ^il-analyses supply reliable and useful informa- 
%iestions often tion on many points of interest. Thus they give frequently 
se^ of satisfactory answers to the following questions - 

soils. ^ Whether or not barrenness is caused by the presence of an 

injurious substance, such as sulphate of iron or sulphide of iron,^ 
occasionally occurring in peaty and clayey soils? 

2. Whether soils contain common salt (land flooded by sea- 
water), nitrates, or other soluble salts, that are useful to vegeta- 
tion in a highly diluted state, but injurious when they occur in 
land too abundantly ? 

3. Whether barrenness is caused by the absence or deficiency 
of lime, phosphoric acid, or other important elements of plant- 
food? 

4. ’ Whether clays are absolutely barren, and not likely to be 
materially improved by cultivation, or whether they contain the 
necessary elements of fertility in an unavailable state, and are 
capable of being rendered fertile by subsoiling, deep cultivation, 
steam-ploughing, and similar mechanical means ? 
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5. Whether or not clays are usefully burnt, and used in that 
state as manure ? 

6. Whether or not land will be improved by liming ? 

7. Whether it is better to apply lime, or marl, or clay, on a 
particular soil ? 

8. Whether special manures, such as superphosphate or am- 
moniacal salts, can be used (of course discreetly) without per- 
manently injuring the land ; or whether the farmer should rather 
depend upon the liberal application of farmyard manure, that 
he may restore to the land all the elements of fertility removed 
in the crops? 

9. What kinds of artificial manures are best suited to soils of 
various composition ? 

The investigations of Messrs. Lawes and Gilbert in rela- Influence of ex- 
tion to the exhaustion of land by continuously grown corn- “ 
crops, their inquiries into the distribution of nitrogen in theyation. 
land, and the examination of land-drainage by these gentlemen, 
by myself, and by Dr. Frankland, as well as other investigations 
on the unexhausted elements of manure left in the land by the 
consumption of purchased food, or the use of various artificial 
manures, have all had a powerful influence on improved systems 
of modern cultivation. 


Leaving out of consideration all questions of tidy or slovenly PermaneBt fer- 
management — such as those connected with draining, fencing, 
weeding, &c. — ^whereby the standard of productiveness may be 
lowered, and making allowance for variations in the average 


produce of the land, due to the character of the seasons, 
Mr. Lawes was the first man to point out that all land, left 
unmanured for a longer or shorter number of years, has a certain 
standard of natural produce, practically speaking, varying within 
certain limits according to the character of the season, and bad 



or good management, which standard of natural produce on a 
large scale could practically be neither permanently increased, 
nor materially reduced by cultivation. 


JHe further explained what is the real meaning of land ** out 
of condition^ and land **in good condition," by showing that 
the latter is an acquired fertility, due to the application of 
manure ; and that the former is the result of exhaustion of the 


manures, which temporarily raised the fertility of the land, in 
the production of two or more crops, or in loss by drainage 
and other causes, and the return of the land to its natural 


standard of productiveness. It is well, however, to bear in 
mind that Mr. Lawes’ observations respecting permanent and 
temporary fertility apply to actual English farm-practice, and 
that the term permanent fertility must not be pushed to an 
extreme signification, 

VOL. XIV. — ^S. S. 3 I 
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There are soils which, like pure sands, may be called per- 
manently barren ; that is to say, they naturally contain barely 
any mineral or organic elements of plant-food to produce in 
their natural or normal conditions a paying crop. Such soils, 
by dint of manures of the proper kind, may be made to acquire 
a certain amount of fertility, which, howerer, is rapidly ex- 
pended on the crops grown ; and they require constant manuring 
in order to yield any kind of agricultural produce in paying 
quantities. 

But the term permanent fertility is hardly applicable in its 
full sense to any kind of land ; for however rich land may be 
naturally, its productive power or standard of natural produce 
will be impaired, it may be very slowly in some cases, but 
surely in all, if such land is cropped from year to year, and no 
provision is made to restore to it the elements of fertility which 
have been removed by a long succession of crops. Whilst fidly 
admitting this, it is nevertheless a fact that, iii the of ^ 
majority of soils under cultivation in England, nothing s^prt xd 
the most wilful and long-continued cropping, without any 
whatever, can materially injure the staple of the land and, on 
the other hand, however much the acquired fertility of naturally 
poor soils may have been raised by the liberal application of 
dung and artificial manures, or the consumption of cake upon 
the land, such soils will soon return to their natural state of 
sterility, or fall to the level of their standard natural produce, 
if they be left unmanured for a few years. 


CHAPTEE 11. 

Continuous Ckopping. 

Messes. Lawes and Gilbeet’s experiments on the continuous 
growth of corn-crops show, that on moderately stiff soils of 
considerable depth, containing naturally an abundance of all 
the mineral elements of fertility, corn-crops may be grown 
without manure of any kind for more than twenty-five years in 
succession, without material injury to the natural or standard 
fertility of the land. 

Mineral manures alone have given very little increase of 
produce when they have been applied to wheat, but rather 
better results when applied to barley in an adjoining field 
similar in character to the experimental wheat-field. On the 
other hand, nitrogenous manures alone in the form of ammonia- 
, ^ts, or ntoate of soda, have given considerably more produce 
alone; and a mixture of mineral and 
iSiTOgeiibus manures has yielded much more still, and more, of 
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both corn and straw, than the annual application of 14 tons of 
farmyard-manure per acre. 

The Table on page 551 embraces some of the most instructive 
results of experiments on the continuous growth of wheat and 
barley. 

Effect of dif- It will be seen from the preceding Table that mineral manures, 

ferent ma- and notably superphosphate, had a better effect upon barley than 
upon wheat ; further, that in combination with minerals nitrate 
of soda produced a larger increase, both in corn and straw, than 
minerals combined with salts of ammonia. This agrees well 
with the general experience of the British farmer, who derives 
much advantage from the use of a mixture of nitrate of soda and 
superphosphate as a manure for barley ; whilst for wheat, grown 
on good clay-soils, a top-dressing of nitrate of soda alone pro- 
duces as large an increase as a mixture of nitrate with super* 
phosphate. On light soils, comparatively poor in available 
potash and phosphoric acid, it would not be safe to rely upon the 
exclusive use of nitrate of soda or of salts of ammonia for pro- 
ducing a succession of remunerative corn-crops. Even on heavy 
land it is desirable to add phosphates to the nitrogenous 
manures, for although the phosphoric acid in most soils is not 
nearly so rapidly removed in the growing crops or by drainage 
as available nitrogen is, yet as a rule, phosphoric acid is too 
sparingly distributed in the soil to withstand without injury the 
continuous removal of these important fertilising elements in a 
succession of corn-crops, top-dressed solely with nitrate of soda 
and salts of ammonia. 

Messrs. Lawes and Gilbert’s experiments clearly prove the 
advantage of combining mineral with nitrogenous manures ; and 
they show that by the use of such mixed manures the fertility of 
the land may be preserved, and better crops often be grown than 
with farmyard-manure. 

Hoaifications One of the most important advantages of such a system of 

in crop]^ng by manuring consists in the freedom of action which it ffives to the 

using arti- -it- i* i* *1 ® 

ficiafs. occupier oi land, enabling him to dispense with any recognised 

system of rotation of crops, and under favourable circumstances to 

grow a succession of corn-crops with greater advantage than 

by slavishly following the ordinary course of cropping of the 

district. 

These experiments have also had a marked influence upon the 
extended use of nitrate of soda as a top-dressing for corn-crops. 
They further have induced farmers to grow barley more frequently 
* than formerly on heavy land, and in some instances they ‘have 

led to the adoption of the system of selling, year by year, the 
if^le or nearly the whole of the growing crops, and of restoring 
ah eqtiivaleiit of plant-food in the form of portable fertilisers. 
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Like every other plan of farming, the system of continuous Continuous 
corn-growing and selling off the whole of the produce depends 
for success upon practical tact and experience. It requires the ^ * 

judicious spending of money on steam-cultivation, drainage, and 
other permanent improvements, and a full appreciation of the 
advantages or disadvantages which such a system may present 
in a particular locality. As an instance of marked success, the 
experience of Mr. Prout, of Sawbridgeworth, Hertfordshire, may 
be mentioned. 

Mr. Prout purchased Blount’s and Sweetdew’s farms in 1861, 
comprising 450 acres, and situated in the parish of Sawbridge- 
worth, about 4 miles from Harlow. The soil, a clay and strong 
loam, readily poaching and running together if worked wet — 
lies upon a subsoil of drift-clay and cretaceous gravel, bordering 
on the chalk and chalk-marl. 

The following are the results of my analyses of three samples 
-of soil taken from three separate fields- 

CoMPosmoN OF Soils at Blount’s Farm. Composition of 

the soils of his 



Broad Field. 

' Black Acre. | 

j White Moor. 


i 

/Organic matter i 

4*75' 

4-48 

5-49 


Oxide of iron 

4-80 

4-29 

7*91 


Alumina 

5-39 

4-90 

206 


Carbonate of lime 

2-45 

4-74 

1*80 

Soluble 

Magnesia 

1*84 

1*59 

•80 

in Acid. 

Potash 

•54 

•72 

•51 


Soda 

•08 

traces. 

•16 


Sulphuric acid 

•08 

•01 

•09 


Phosphoric acid 

•10 

•12 

•27 

Mnsoluble silicates and sand 

79*91 

79*17 

80*91 


100-00 

100-00 

100-00 


These analyses show that the three soils are fairly good, but 
by no means particularly rich in phosphoric acid or in potash. 

Mr. Front bought the estate for 33/. per acre — a veiy moderate Cost of his 
cost for a compact estate in a metropolitan county and only 
20 miles from London. By bad management the farm had been 
brought into so low an agricultural condition, that the former 
owner had difGiculty in getting a tenant to offer 20^. rent per acre. 

As might be anticipated, a heavy outlay was required before a 
goqd return could be expected from such a property. About 
16Z. per acre was expended in draining, cutting outfall ditches, 
grubbing up and levelling old fences, making road^ adding to 
and repairing buildings, and fallowing foul land. Mr. Prout 
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further obtained from Messrs, Fowler and Co., of Leeds, a 
Steam culti- 14-borse power engine, with clip-drum, anchors, and 400 yards 
Tation. ^ire-rope, at a cost of 1065Z. This tackle has been very 

effective, is still in admirable order, and enables Mr. Front to 
get through his work with from six to eight horses. 

Annual espen- The annual expenditure for labour, manures, and for rent, 
ditnrc. estimated at 2/. per acre, may be taken to amount to 3900Z. Of 
this, a sum of 1200Z. is paid for artificial manures on an average. 
During the last two years less money has been spent in the 
purchase of artificials. 

In 1875, Mr. Prout spent only 878Z. Is, M, for artificial 
manures, as he had left over from the preceding year a consider- 
able quantity of bone-dust. This sum was spent in the purchase 
of 42 tons of OhlendorfiTs dissolved Peruvian guano, 21 tons of 
nitrate of soda, and 10 tons of mineral superphosphate, contain- 
ing 25 per cent, of soluble phosphate. 

In 1876 the manure bills for 44 tons of raw and dissolved 
Peruvian guano, 25 tons of nitrate of soda, 20 tons of bone-dust, 
and 15 tons of mineral superphosphate, amounted to 1173Z. I65. 8d. 

Bone^ust, mineral superphosphate, raw and Ohlendorif s 
dissolved Peruvian guano, and nitrate of soda, are the manures 
generally used, and, as a rule, the artificials are drilled in and 
How artificial not sown broadcast. To most crops Mr. Prout applies either 
dissolved Peruvian guano or a mixture of partially dissolved 
^PP J * bones, at the rate of 3 to 5 cwts. per acre. This bone-manure is 
made on the premises by saturating bone-dust with water, and 
then mixing it in equal proportions with mineral superphosphate, 
containing about 25 per cent, of soluble phosphate. The acid 
phosphate acting upon the wetted bone-dust, partially dissolves the 
latter and causes the mixture to heat. By leaving it undisturbed 
in a heap for about six weeks, it is generally found sufficiently 
dry, on turning over, to be readily distributed by the drill. 

In addition to the artifical manures which are applied to the 
clover and all corn-crops, excepting wheat after clover, the cereal 
crops are top-dressed in March or the beginning of April, with 
from 1 to 1 J cwt. of nitrate of soda, 
of sales total sales of crops since 1868, realised: — 

IEI868 £4726 

„ 1869 .. .. 3742 

„ 1870 .. 5282 

„ 1871 4625 

„ 1872 4743 

„ 1873 , 4570 

„ 1874 .. .. .. .. .. 4628 * 

„ 1876 .. 4548 

.. ■,4672-_ , 

i : V ' aa annual average of 4609?., and it does not include 
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the produce of from 15 to 18 acres (part of 25 acres lying near 
the homestead), devoted to the growth of haj and roots for 
eight horses and one cow, the whole of the live-stock kept at 
present on Blount’s farm. 

The labour and seed bills are included .in the general pay- 
ments, and the annual return of these 15 to 18 acres may be 
estimated at 200Z. This brings the total annual receipts of 
Blount’s farm to 4809Z. 

For the last two years Mr. Prout has grown less wheat and 
more barley than in previous years. 

Thus, in 1874—310 acres were in Wheat, 60 in Oats, and none in Barley. Corn crops 
In 1875 — 190 „ „ 40 „ 126 „ grown. 

In 1876—193 „ „ 50 „ 124 „ 

The following Table presents the return per acre obtained from 
each of the nine sales ; — 

1st. For the whole of the crops sold. 

2ndi For the wheat crop alone. 

3rd. The average value of wheat per quarter for the week in 
July in which the sale was held. 



Years. ; 

j 

Total 

Averages, j 

Wbeat j 

Averages, j 

Price of Wheat 
in Week of 
Sale. 

Return per 
acre. 


1S68 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

i £ s. d. 

! 12 0 2 

10 12 6 

12 6 6 

10 19 3 

1 10 16 0 

1 10 0 0 i 

1 10 13 3 

I 10 17 10 i 
10 4 3 

i £ s. <2. 

1 14 14 2 

14 6 8 

15 3 10 

14 3 2 

11 0 5 

10 S 11 

: 10 17 7 
' 10 13 1 

1 11 5 6 1 
! 

£ 8. d. 

3 2 9 

2 11 9 

2 12 10 

2 IS 0 

2 19 1 

3 0 0 

2 18 0 

2 12 4 

2 6 4 



The whole of the crops in the present year (1877) are looking 
remarkably well, and there are no indications whatever that the 
ndhe consecutive corn-crops, sold off* year after year, have dete- 
nOrafed the land. Indeed, the enhanced value of the estate, laud improred 
purchased at less than 16,000/., and valued in 1875 hy a com- ia value, 
patent surveyor at 31,000/., represents a handsome return for * ^ 

permanent improvements, and affords the best possible proof 
that the productive powers of the land are now greater than 
they were when M r. Prout commenced the plan of continuous * 
corn-growing and selling off* the whole of the produce, a plan 
by which he has derived from 450 acres a clear profit of 900/. 
p er annum in round numbers. 

Hitherto Mr. Prout has not found it necessary to apply special 
potash-manures to his fields, some direct experiments with 
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potash-salts having given unsatisfactory results, hut no doubt 
there are other farms where it would be necessary to add potash 
in some form or other to the manuring agents employed if the 
whole produce were sold off land which naturally contains potash 
in more limited quantities than Mr. Prout^s. 


CHAPTEE III. 

Mantjees. 

AltoGETHEE, then, our knowledge of the agricultural capa- 
bilities of the various classes of soils found in England has been 
greatly extended during the last fifteen years, and, in conse- 
quence, a general improvement has taken place in the cultiva- 
Improvements tion of the land. Furthermore, the recent achievements by agri- 
^vsLtion cultural chemists, who have studied experimentally questions 

relating to the exhaustion of soils, and the means of increasing 
their productiveness, have had the effect of breaking down, in a 
great measure, the rigid adherence to farm covenants prescribing 
a strict observance of certain rotations of crops, regulations as to 
the sale of produce, &c,, and have rendered the cultivator of the 
land more independent in pursuing the course of cropping, system 
of manuring, and general farm-management, which local con- 
siderations and actual experience have pointed out to yield to 
him the best economical return without permanently injuring 
the land. 

Powers of Of all the constituents of soils, none affects so much their 

nitrogen. productive powers as nitrogen, in a condition in which it is 
available for the use of plants, and none is so rapidly removed 
from the land than available nitrogen, by the production of com 
and other crops, by drainage, and by other yet unexplained 
causes. 

In a certain sense, it is the available nitrogen which mainly 
imparts condition to the land, or imparts to it an acquired fer- 
tility, which may he described as good condition,” and which 
it rapidly loses again if the supply of suitable nitrogenous manure 
is withheld for a few years. SpeaMng with reservation, it may be 
said, on the other hand, that the standard of natural produce, or 
the permanent fertility of different soils, mainly depends upon 
* the larger or smaller quantities of available phosphoric acid, 
potash, lime, and other of the more important ash-qonstituents of 
j^ant^ which exist in an available form in a given area and 
depfli of land. Unquestionably, nitrogen in the shape of ammo- 
, nifl^alts, or , as nitrates or nitrogenous organic matters readily 
, decomposition and furnishing nitrates as ultimate 
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products, is, in a purely practical sense, the most important ele- 
ment with which the farmer has to deal. Hence the great value 
of the laborious and long-continued field-experiments by Messrs. 

Lawes and Gilbert, and their extremely interesting laboratory 
researches relating to the sources and assimilation of nitrogen by 
plants, and to the exhaustion or accumxdation of the same 
elements in the land. 

What, then, are the sources of the nitrogen of vegetation ? Are Sources of 
they the same for all descriptions of plants ? Are they to be ia 

sought entirely in the soil, or entirely in the atmosphere, or 
partly in the one, and partly in the other ? These are some of 
the questions which Messrs. Lawes and Gilbert have endea- 
voured to solve by a series of investigations extending over a 
period of above thirty years, and in which these gentlemen are 
still engaged ; for although their researches have thrown a good 
deal of light on these questions, they involve great difficulties, 
and a vast field of scientific inquiry is still left open ; and no 
doubt much laborious work has yet to be accomplished before 
they can be satisfactorily answered in all their bearings. 

The combined nitrogen coming down from the atmosphere in 
rain, snow, mists, or dew, undoubtedly contributes to the annual 
yield of nitrogen in our crops, but it requires no lengthened 
argument to prove that this source of nitrogen is altogether 
inadequate to meet the requirements of our cultivated crops. 

According to the average results obtained by Messrs. Lawes from the 
and Gilbert, and^by Professor Way, the combined nitrogen, in rain atmosphere, 
and minor aqueous deposits, which fall annually at Rothamsted 
upon one acre of land, amounts to 6’46 lb. as ammonia, and ’75 
as nitric acid, or a total of 7’21 lb. of combined nitrogen per acre. 

Professor Frankland’s more recent determinations are sub- 
stantially confirmatory of these results. How much of this 
nitrogen is available to the vegetation of a given area we have 
not the means of estimating with any certainty. Numerous 
independent determinations, hoih by Dr. Frankland and myself, 
of the nitric acid in the drainage-water collected from land at 
Rothannsted, which had been left unmanured for many years, 
show that a considerable amount of nitric acid passes into land- 
drainage, and render it all but certain that this loss of nitrogen 
much exceeds the quantity brought down upon the land in the 
rain and other aqueous deposits. 

With regard to the free nitrogen in the atmosphere, it may sron-abilit7 of 
be stated that an elaborate investigation into this subject, by Plants to 
Messrs. Lawes, Gilbert, and P^h, fully confirmed the previous ^tr^gen 
experiments made by M. Boussingault, which showed that plants, tbe air, 
by their leaves, do not appear to have the power to take up and 
assimilate the free nitrogen of the air. 
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The following Table, bj Messrs. Lawes and Gilbert, shows 
the amount of nitrogen recovered, and the amount not recovered, 
in the increase of the crop for 100 supplied in manure, to wheat 
and to barley respectively ; the result being in each case the 
average over a period of 20 years. 


Table IL — ^I^itbogen becovebed, and not becovebed, in the 
Increase of PRontrcE, for 100 supplied in Manure. 


Manuring, quantities per Acre per Annum. 

Eor lOO Nitrogen in 
Manure. 

Recovered 

in 

Increase- ' 

Not 

recovered 
in Increase. 

Wheat, 20 years, 1852-1871. 

Complex Mineral Manure, and 41 lbs. Nitrogen, as Ammonia 
,, j, 82 lbs. „ „ 

„ „ 82 lbs. „ as Nitrate 

S2‘4 
32-0 1 

45-3 

‘ 67*6 
67-1 
54*7 

Baelet, 20, years, 1852-1871. , ■ ' 

Complex Mineral-Manure, and 41 lbs. Nitrogen, as Ammonia 

48-1 

51*0 


Proportion of Notwithstanding the great effect produced by the nitrogenous 
recoTerSile' ^manures, two-thirds of the nitrogen supplied was unrecovered 
in the increase of crops when the ammonia-salts were applied to 
wheat ; the application having been made in the autumn. When, 
however, nitrate of soda was used, which is always applied in 
the spring, the quantity left unrecovered was not much more 
than half that supplied. With barley, also, the manuring for 
which takes place in the spring, there is again nearly half the 
nitrogen supplied in the manure recovered in the increase, and 
therefore little more than half left unrecovered. 

The question will naturally he raised, what becomes of the 
one-half or two-thirds of the nitrogen which is not recovered 
in the increase of the crops? The e^samination of some 70 
samples by myself, and a number of independent determina- 
tions by Dr. Frankland, of the drainage-water from the experi- 
mental wheat plots which yielded the preceding results, throw 
muph light on this loss. 

' following Table contains a summary of some of the 

implortant results obtained by Dr. Frankland and my^ 
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Table III, — Kiteogen as Hiteates and I^’itbites, per lOOjOOO parts 
of Deainage Wateb from plots differently Manured, in tlie Ex- 
perimental Wheat-Field at Eothamsted, "^TOeat erery year, com- 
mencing 1844. 



Nitrogen as Nitrates and Nitrites, per 100,000 parts 



of Drainage Water. 




Dr. Frankland’s 

Dr. Voelcker’s 

Mean. 


results. 

results. 


Experi- 


Experi- 


Experi- 



nients. 


menta. 


nients. 


Farmyard Manure 

4 

0*922 

2 

1*606 

6 

1*264 

Without Manure 

0 

0*316 

5 

0*390 

11 

0*353 

Complex Mineral Manure .. 

6 

0*349 

0 

0*506 

11 

0*428 

Complex Mineral Manure, andl 
41 lbs. Nitrogen, as Ammonia / 

G 

0-793 

5 

0*853 

11 

0*823 

Complex Mineral Manure, audl 
62 lbs. Nitrogen, as Ammonia / 

6 

1*477 

5 

1*400 

11 

1*439 

Complex Mineral Manure, and I 
123 lbs. Nitrogen, as Ammonia J 

6 

! 

1-931 

5 

1-679 


1*815 

Complex Mineral Manure, and\ 
82 lbs. Nitrogen, as Nitrate . . J 

5 

1-039 

5 

1-885 

i 10 

1 1 

1*437 

1 


The quantity of water which passes through the drains in Carried away 
the course of the year^ as may be readily conceived, varies a <iraiiiage, 
great deal in different soils, according to the distribution of the 
rain in the year, and the quantity which falls at one period. 

In the absence of satisfactory evidence from which might be 
calculated the probable amount of water which passed annually 
through the drains of the different plots of the experimental 
wheat-field at Rothamsted, it is impossible to determine pre- 
cisely the actual loss of nitrogen which the several plots sus- 
tained by drainage. The figures in the preceding Table, 
however, conclusively show that the quantity of nitrogen which 
passed into the drainage-water in the form of nitrates increased 
in proportion to the amounts of ammonia or nitrate put on the 
nianured plots. They show how serious may be the loss of 
nltogfen by drainage when ammonia-salts or nitrates are liberally 
applied to the land in autumn, if there should be much wet 
weather during the winter ; or even when they are applied in 
the spring, if heavy falls of rain should set in. Other experi- 
ments at Rothamsted lead to the conclusion that, according to 
season, from one-quarter to nearly one-half of the annual rainfall 
may descend more than 40 inches below the surface. For every 
inch of rain which passes through the drains and carries with it 
one part of nitrogen per 100, OW of water, there will be a loss of 
2|- lbs. of nitrogen per acre from the manure applied to the land. 

In the drainage-water from the experimental wheat-field at 
Rothamsted, manured in the autumn by an amount of ammonia- 
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salts supplying 82 lbs. of nitrogen per acr(^, I found on analysis, 
in the middle of January 1868, as much as 3f parts of nitro- 
gen, in the form of nitrates and nitrites, per 100,000 of water. 
For every inch of rain passing through the drains of that 
plot in January, there was consequently a loss of about 8^ lbs. 
of nitrogen, supplied in manure at a cost of about Is. per lb. 
Assuming that during continued wet weather in winter several 
inches of rain pass through the drains, and that, in the course 
of the autumn, winter, and spring, from 7 to 10 inches will pass 
beyond the reach of the roots, the loss in nitrogen must be very 
great Future analyses of drainage-waters, collected under con- 
ditions which allow the exact quantity of water passing through 
the land to be measured, will probably show that by far the 
larger proportion of the nitrogen of manure not recovered in the 
crop is lost by drainage. 

Besults of My investigations into the composition of waters of land- 
intotompo-^ drainage, embracing full analyses of 70 samples, in addition to 
sition of waters the light which they threw on the loss of nitrogen experienced 
of land- during the growth of corn-crops, disclosed chemical faets which 

drainage. ^ tumed to good account by all who desire tp apply f^.nn- 

yard manure, or artificial fertil^rs, in a rational way 
land, so as to derive the greatest benefit from them, „ 
analyses , of the drainage-waters from the different plots of the 
same field, variously treated as regards the supply of manure, 
afibrd striking illustrations of the power of soils to modify the 
composition of the manure used, and to prepare plant-food, 
which is neither so soluble as to injure the crop, nor so in- 
soluble as to remain inactive. 

It is remarkable that although large quantities of ammonia- 
salts were applied to some of the plots of the experimental wheat- 
field, the drainage-water from these plots contained only faint 
traces of ammonia ; but at all times of the year they contained 
nitrates in appreciable quantities, which appears to render it 
very probable that it is chiefly, if not solely, from nitrates that 
our crops build up their nitrogenous organic constituents. 
Although the drainage-waters were found to contain appreciable 
quantities of phosphoric acid and potash, nevertheless these, the 
more valuable, mineral fertilising constituents supplied in the 
manures were retained in the land almost entirely, whilst the 
less important, because more abundant and widely distributed 
mineral matters, such as lime, magnesia, soda, chlorine, sulphuric 
acid, and soluble silica, pass into the waters of land-drainage 
in considerable quantities. 

As may be naturally expected, the loss of fertilising matters 
byi dtaiiiage. is greater from highly manured fields than from 
. unmanured, and greater during the autumn and winter 
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months than during the periods of the active growth of plants. 

The fertility of land, it may further be observed, is more readily 
impaired by the loss of nitrogen by drainage than by the removal 
in that manner of those mineral matters which are food to 
plants. 

It follows from this, as a natural consequence, that much 
more nitrogenous food must be applied to the land, and in good 
practice is always used, than would be necessary to produce a 
given increase in the crop, if all the nitrogen could be recovered 
therein. 

Again : this investigation clearly shows that when nitrogenous 
organic matters are applied to the land in the shape of farmyard- 
manure, or of organic refuse matters, they suffer decomposition, 
and are gradually resolved into ammonia ‘compounds, which are 
retained by the soil for a limited period, and are finally oxidised 
into nitrates. Farmyard-manure thus yields a more constant 
and gradual supply of nitrogenous food than nitrate of soda, 
which, unless consumed by the crop to which it is applied, is 
wasted to a large extent by drainage. 

In accordance with the teachings of modern chemistry, the Farmyard- 
most advanced farmers in England apply to the land farmyard- “ 
manure, fresh from the stables or cattle-sheds, if possible, in*^®® 
autumn or winter. The manure then has ample time to become 
rotten, and by degrees the nitrogenous constituents of the manure 
are transformed into nitrates, of which there will be a ready 
supply in spring when vegetation makes a fresh start. 

Peruvian guano and similar ammoniacal manures, when used 
for winter-wheat, as a rule are applied in England in autumn 
either before the wheat is sown, or after it is fairly above ground. 

If the land is rather light, the best farmers prefer to top-dress Artificials, 
their wheat with guano, soot, or other ammoniacal manures early 
in spring. Probably the end of February, or beginning of 
March, is the best time for the application of ammoniacal top- 
’drKSsiiigs. 

Since the price of nitrate of soda has been so moderate as 
it has been of late years, its consumption in England has greatly 
increased, and most English farmers are quite alive to the fact 
that nitmte of soda is not retained in the land for more than one Nitrate of soda 
growing season, and that it is liable to be washed out of 
by rain. Speaking generally, nitrate of soda is applied in most season, 
parts of England towards the end of March as a top-dressing 
for wheat or barley, either by itself, or in conjunction with 
common salt for wheat, or in conjunction with superphosphate 
for barley and oats. 

With the remarkable incresise of our knowledge, which has 
taken place since 1860, of the physiological and diemical effects 
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which, the different organic and mineral constituents of the soil 
and the various manuring agents are capable of producing on dif- 
ferent^ natural orders of plants, the British agriculturists have 
learned to make good use of artificial manures. The annual 
consumption of guano, nitrate of soda, bone-dust, dissolved 
bones, superphosphate of lime, and compound artificiarmanures 
specially prepared for particular crops, is unquestionably greater 
in Great Britain than in any other country. 

The manufacture of artificial manures, more especially that of 
superphosphate of lime, is carried out in England at present on 
a very large scale, millions of pounds sterling having been 
embarked in this recent branch of applied manufacturing 
chemistry. There are in England at present probably a dozen 
or more manufacturets of artificial manures, each of whom 
produces annually from 45,000 to 50,000 tons and upwards of 
artificial manures, and many more makers turn out from 1000 
to 20,000 tons each per annum. An idea of the magnitude of the 
manufacture of, and trade in, artificial manures in England can 
be formed from the fact that the importations into England of 
phosphatic minerals, bone-ash, and phosphatic guano from all 
parts of the world, for use as raw materials for the manufacture 
of artificial manures, probably exceeds 500,000 tons per annum*. 

In a brief report it is not possible to give a lengthy descrip- 
tion of the various raw materials used by manufacturers of 
artificial manures, and imported into England during the last 
few years, nor is it a matter of general interest to refer to the 
composition and uses of the numerous manufactured portable 
manures which are so largely employed at present by British 
agriculturists, either alone or in conjunction with farmyard 
manure. The following is a list of the raw manure materials 
which are employed in the manufacture of artificial manures : — 

1. Plioephatic materials : — 

a, Phosphatic minerals, used chiefly in the manufacture of 
superphosphate of lime, forming the basis of compound manures 
for every description of agricultural produce. 

Cambridge, Suffolk, and Bedfordshire coprolites ; Boulogne 
coprolites ; South Carolina Land and River phosphate ; German 
or Lahn-phosphate ; Spanish and Portuguese phosphorite ; Bor- 
deaux or French phosphate. Canadian apatite; Norwegian 
apatite ; Welsh or Silurian phosphate ; Sombrero phosphate ; 
Navassa phosphate ; St. Martin’s phosphate ; Curasao Rock 
phosphate ; Redonda phosphate ; Alta Vela phosphate. . 

K Bones and bone materials ; 

Raw bones ; refuse bones of glue-makers ; spent animal ohar- 
cwl ; South American bone-ash. 
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c, Phosplaatic guanos : 

Mejillones guano ; Patagonian and Falkland Island guano ; 

Patos Island guano ; Raza Island, or Gulf of California guano ; 

Curasao guano; Quito Serrano guano; Petrel Island guano; 

Coral Island guano; Booby Island guano; McKeen’s Island 
guano ; Baker’s Island guano ; Howland Island guano ; Jarvis 
Island guano ; Bird’s Island guano; Malden Island guano ; Shaw’s 
Island guano ; Flint Island guano ; Enderbury guano ; Starbuck 
Island guano and Lacepede Island guano. 

Full descriptions of these guanos and phosphatic minerals, 
with their analyses, will be found in the ^ Journal of the Royal 
Agricultural Society’ for 1875 and 1876. 

2. Nitrogenous manures : — Xitrogenous 

Peruvian guano ; nitrate of soda ; sulphate of ammonia ; gas- 

refuse ammonia (crude and patent ammonia). Dried blood ; wool- 
refuse (shoddy). Dried-flesh refuse and similar animal matter 
(refuse from the manufacture of meat-extract in South America 
arid ’ Aiistralia). Hom-shavings. 

3. Saline alkaline materials : — Saline alkaline 

Kainite and Stassfurth crude potash-salts of various strengths. 

Common lead salt, fishery salt, and nitre-refuse salt* 

Both raw and dissolved Peruvian guano are largely used by Uses of ma- 
the farmers of Great Britain, Of late years the consumption of 
nitrate of soda has been very much increased, and many farmers 
now use it largely as a top-dressing for wheat and barley. For 
the latter crop it is usually employed in conjunction with super- 
phosphate of lime, 2 to 3 cwts. of superphosphate, or 1 J to 2 
cwts. of nitrate of soda being considered a good dressing per acre. 

Nitrate of soda has also been used of late years in England 
with considerable advantage, in addition to dissolved bones, or 
a. mixture of superphosphate and guano, and some salt, as a 
mwiare for mangolds. A dressing of cwt of nitrate of 
3 cwts. of Peruvian guano, 2 cwts. of superphosphate, and 
2 cwts. of salt per acre, is considered a somewhat heavy but 
wellrpaying manure for mangold-wurzel. 

PotaSb-salts are not much used in England for manuring 
purposes. Experience has shown that, on the great majority of 
soils in a fidriy good agricultural condition, the addition of 
potash-salts to other artificial manures produces no decidedly 
beneficial effect upon the crops to which it is applied. On poor 
sandy land, and on worp-out pastures and peaty soils, however, 
potash-salts, in conjunction with dissolved bones, or superphos- 
phate, or mixture of superphosphate and guano, have been used 
in England, as in other countries, with marked beneficial 
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effects. In artificial manures for potatoes, the admixture of 
potash-salts to phosphatic and nitrogenous fertilising matters, 
has also been found useful. 

Common salt is used in England principally as an addition 
to manures for mangolds, and,' mixed in equal proportions with 
nitrate of soda, as a top^ressing for spring-wheat and barley. 
It is also useful on light land in dry seasons. 

By far the largest quantity of all manufactured manures is 
used in England for root-crops. There are many parts of 
England where turnips and Swedes are grown with no other 
manure than mineral superphosphate, containing on an average 
21 to 25 per cent, of soluble phosphate of lime, at the rate of 3 
to 4 cwts. per acre. On cold clay soils, in a fair agricultural 
condition, it has been found that 3 cwts. of such a mineral 
superphosphate will produce at least as heavy a crop of swedes 
and turnips as a manure containing, in addition to soluble 
phosphate of lime, ammonia or nitrogenous organic matter. 

On light land, however, the use of a purely phosphatic manure 
cannot be relied upon for producing a good crop of roots. On 
such land artificial manures are seldom used alone, but usually 
in conjunction with half a dressing of common dung. Dissolved 
bones, dissolved Peruvian guano, or compound artificial manures 
containing &om 2 to 3 per cent, of ammonia, are greatly prefer- 
able to mineral superphosphate as manure for root-crops on 
light land and on loamy soils out of condition. 

Sewage and Sewage Marmres . — The disposal of town-sewage 
and night-soil is surrounded with many difficulties, and generally 
entails, more or less, considerable expense upon the inhabitants 
of towns. The sewage question has not made much progress 
in England since 1860, so far as discovery and invention are 
concerned ; nor does there seem to be much prospect of any new 
or startling light being thrown upon it in the future. It appears 
from the most recent official reports and investigations of this 
question, that town-sewage can he disposed of and purified best 
and cheapest by the process of land irrigation for agricultural 
purposes, where local conditions are favourable to its application. 
With rare exceptions, however, sewage irrigation entails a more 
or less considerable loss, for which adequate compensation 
should be made to the sewage farmer by the town authorities 
who desire to get rid of sewage, and to have it cleansed and 
rendered innocuous in the most efficient way. 

Experience has shown conclusively, that when foul liquid^ 
such as town-sewage, are passed through a depth of 5 or 6 
of;porous and thoroughly drained land, they entirely loi^thrir 
olfemve chaiacter ; and that by bringing into practice the prin- 
downward interim filtration, a compararively small 
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area suffices to purify effectually large volumes of sewage. The 
powerful oxidising properties of the air condensed within the 
pores of the soil, and the renewal of the air in the soil, effect an 
aliiiost perfect destruction of the organic constituents of sewage, 
aiii iheir conversion into harmless inorganic compounds. Land 
proj^ly prepared, and managed so as to admit of downward 
ihtomiittent filtration being practised successfully, may be com- 
pared to a furnace charged with burning fuel. Like the fire in 
a good-drawing furnace, a well-drained and fully aerated soil 
bums up, or, in chemical language, oxidises, most perfectly the 
putrescible nitrogenous organic matters in sewage, and transforms 
them into nitrates and other final products of decomposition of 
animal matters, products having no smell, colour, or injurious 
properties. The soil, it may be observed, has not the power of 
absorbing and retaining chemically the nitrates thus produced, 
and in consequence the effluent drainage and the liquid mechani- 
cally retained in the land are alike poor in nitrogen and other 
fertilising matters, when liquids as dilute as town-sewage are 
poured upon the land. It naturally follows that an accumulation 
of nitrates or organic refuse-matters can as little take place in a 
thoroughly drained and porous soil, so managed as to give full 
scope to downward intermittent filtration as there can occur an 
accumulation of half-burned foul products of combustion in the 
chimney of a lighted furnace with a good draught, in which 
foetid gases and organic refuse matters are effectively destroyed 
by fire and air. 

Land, deeply drained, and thoroughly impregnated with air, Soluble 
everts the same beneficial influence upon the soluble organic 
constituents of sewage for any number of years, provided its dilute sewnge 
oxidising powers are not overtaxed in a given time, arid a oot conceu- 
sufficient interval is allowed between the successive operations jand^^y*irr^- 
of concentrated irrigation for the admission of a plentiful simply gatienf 
whereby the purifying oxidising powers of the soil are 
d^^ahtly renewed. With good management, land suitable for 
cita^itrated irrigation can never become overcharged with the 
feii^ising matters of sewage so as to become sewage-sick. 

Indeed, no amount of sewage passed through a soil is capable of 
materially mimng its permanent fertility, fpr no soil has the 
power of abstracting from dilute sewage the most valuable fer- 
tilising matters, of concentrating them in the land, and allowing 
the effluent to pass away deprived to a large extent of its fer- 
tilising constituents. In other word% the soluble manuring con- 
stituents of dilute sewage cannot be concentrated in the land by 
irrigation. The land is not rendered more fertile if the clear 
sewage of 10,000 persons is filtered through an acre, than it is 
When the sewage from only 1000 persons is passed through the 
VOL. XIY. — s. s. 3 k 
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same area. Growing crops derive advantage mainly from the 
sewage held in the land mechanically, in the same manner in 
which a sponge holds water ; and hence crops like Italian rye* 
grass, which consume a large quantity of liquid, and admit of 
being repeatedly irrigated with sewage, are precisely the kind 
of crops that are peculiarly well adapted to sewage irrigation^ 

In proof of the fact that in light, porous, sandy soils, through 
which enormous quantities of sewage had been passed, no 
material accumulation of fertilising matters took place by .long 
continued irrigations with large volumes of sewage, attention 
may be directed to an analysis which I made of the soil from 
the noted irrigated Craigentinny meadows, near Edinburgh^ 

The soil was found to contain in 100 parts : — 


*Organic matter 

Oxide of iron and alumina 

Phosphoric acid 

Sulphuric acid .. 

Lime .. 


Potash.. 

Soda 

Chloride df sodium .. 
Silica (white fine sand) 


* Containing nitrogen 
Eqoal to ammonia 


1’66 

l‘(H 

•06 


hr 


-26 , 

' ST 


100-06 

•039 

•047 


It appears from this analysis, that notwithstanding the enor- 
mous volumes of sewage which, in the course of many years, had 
been poured upon this land, it contained only a little above 
per cent, of organic matter, and practically merely tracses, of 
accumulated nitrogen. What little organic matter there was in 
the land, the examination showed not to be due to sewage, but 
to consist of visible fibres of roots and similar organic remaiits 
ot the grass-crops grown upon the land. After irrigation with 
large quantities of sewage for many years, the land, it will be 
seen, is still a poor sandy soil, containing nearly 97 per cent., of 
pure silica. 

Many attempts have been made of late years to purify sewf ge 
by various chemical precipitating agents, and to extract frop it 
at the same time fertilising matters, which in a dried and jml^ 
verised condition, are sold in England at prices varying 
IZ. to 3L per ton. The manufacture of night-soil anA : 
luse into portable manure is carried on at Eochd?tle, jpt 
achester^ Oldham, and other towns ; but as .nptiter 
?e of night-soil manures, nor the cony^spUi 
.pptaWe manures, pays the, 
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treatment, and as botli have failed to be successful in an eco- 
nomical point of view, no further reference need be made to 
these processes. 

Tte experience of the best sewage farmers in England appears Means of puri- 
to prove that concentrated, or downward intermittent, filtration, sewage. 
wh« it can be practised, is the most perfect means of purifying 
and getting rid of sewage. It, however, can only be successfully 
carried out with sewage deprived, by subsidence in settling- 
tanks, of the greater part of its suspended matters ; for unless 
tho:^ matters are previously removed, they accumulate on the 
surface of the land, choke up its pores, and render it impossible 
to filter rapidly large volumes of sewage through the soil. The 
slimy character of these suspended matters causes many difii- 
culties in the application of sewage to land, especially if the soil 
is net sufiiciently porous to allow the passage of large volumes 
through it in a given time. There are many heavy clay-soils in Clay soils unfit 
England which, in my opinion, are alike unfit for concentrated 
and ordinary sewage-irrigation, and the attempts to render them 
fit for the reception of sewage can only result in ruinous ex- 
penses either to the ratepayers or to the occupier of such land. 

Downward intermittent filtration, no doubt, is an excellent means 
of disposing of sewage, if suitable land can be found ; but what 
is to be done, it may be asked, with the sewage in localities 
where clay-soils abound, or the land is so situated as to render 
irrigation impracticable? In such a case, the best plan wotdd 
appear to be to purify raw sewage, hj means of chemical precipi- 
tating agents, sufficiently to adniit of the clarified and pakiully 
jlferified effluent being poured into a water-course without creating 
a nuisance. Numerous experiments with alb kindi^ Uf precipi- 
tating* agents, and the experience of others On i^ale, 
have led me to the conclusion that by far the most efficaciotis 
and, on the whole, the most economical precipitating agent is Crude sulphate 
crude ^phate of alumina, assisted by the addition Of ju^t enough of alumma best 
render the effluent slightly alkaline and to effect the ^ 
precipitation of the alumina frOih the etude sulphate. 
sm?^ge thus purified may be allowed to fun into 
a of adequate dimensions, and in places where running- 

weii^ spiral filtering-beds be prepared to 

efeg# the final uf the clarified SeWage. 

remarks ofi the disposal of sewage 
in'feglatrf,'! "wonM'»#bs^tye':-^ ■' 

li In my iiW ^^othical plan to dispose Of Disposal of 

town-sewage is to towa sewage, 

the' 'Open sea 'to ‘ba^ghf'Mck . 

by the'tide. ' ' 

\tii2; When sewage canttoft fee ihtO the sea, and land 

3 K 2 
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fit for downward intermittent filtration can be acquired, tbe 
sewage, partially clarified by subsidence, may be dealt with 
partly in the way of ordinary irrigation, with a view of realising 
a profit in growing Italian rye-grass and other crops, and partly 
by way of concentrated or downward intermittent filtration, 
with a view of getting rid of the excess of sewage for which 
the sewage farmers cannot find a profitable use. 

3. When such land cannot he procured, recourse should 

to the purification of sewage by chemical precipitating ^ 

4. Town sewage, in my opinion, far from being a 
agricultural commodity, is a nuisance, which can on^ ,in 
exceptional circumstances be turned to profitable ^counl. It 
cannot therefore be reasonably expected that the agriculteist 
should have to pay the costs wMch the dispo^d of sewage entails, 
and which ought to be defrayed by the ratepayers, who enjoy 
the luxury and comfort of a system of water-closets and 
thorough town drainage. 


,, , , , , -CHiJPTEEIV. 

' ' of FmmAMmT Pisttobs. ' 

l^nt aiteii- PinilAMHl* pastures in England were much neglected previous 
to 1860, Kttle or nothing in the way of improvements having 
^ * been done until then to most grass lands. During the last six 
oar eight years, however, owing partly to the good prices of dairy 
produce and of store stock and butcher’s meat, more attenlie^ 
has been paid to the improvement of permanent pastures. Jbt a 
report on the application of chemistry to agriculture, it woidd be 
out of place to enter into details as to the means whereby worn- 
out old pastures, and gra^ land in general, have of late years been 
so much improve. The subject is intrc^nced into this report 
mainly for the jmrpi^ of pointii^ out that the improvements 
wMch have recently taken place in England are due in a great 
mmsme the latorious and long-continued experiment of 
lE|jeiiisieats*i JHesOTS. Law^ and Gilbert. The experiments to which I gpe- 
ciaPj refer were csarried out in Mr. Lawes’s Park at Rotham^fed, 
wilh a view of stadyir^ influence of different manuring 
om the mixed herbage of permanent grass-land. Theyivere 
o^WB®ewed in 1866, and have now been continued over a period 
trf twenty yeaas. At the commencement of this long experi*- 
Hiental period, the herbage was pretty uniform over the w|^Je 
sheeted, and included a number of plants, of which,* 

^ species vary so prominently as to be readily recogxd^ i^.ia 
i’ipBsage sample of hay grown without^ ; tAbout 
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twenty plots, from one-quarter to one-half an acre each, were 
inarl:^ out, of which two have been left continuously without 
and each of the others has received its own special 
inanure, and, as a rule, the same description year after year. 

Some plots were manured exclusively with salts of ammonia 
or nitrate of soda ; others with purely mineral manures of various 
hinds, some being of a more mixed character, including phos- 
phates and salts of potash; others being composed chiefly of 
phosphates without potash. Again, on other plots, the effect of Meets on the 
mixed minerals and nitrogenous and animal manures in various iierbage. 
proportions on the mixed herbage was tried. 

TJnder this varied treatment, a remarkable change in the flora 
became apparent, even in the first years of the experiments, and 
in later years these changes have been more fully developed; 
so much so that the herbage of most of the variously manured 
iflots now presents a striking contrast to that of the unmanured 
plots- 

On the plots manured with large quantities of ammonia, the 
finer grasses, as well as the clovers and other leguminous plants, 
in a few years disappeared all but completely, as if by magic ; 
and on the other hand, on those plots to which potash and 
superphosphate were applied clovers and other Leguminosae 
made their appearance in increased numbers and vigour. 

Hfe Gilbert summarises the general results of the experiments Besaltsofthe 
briefly as follows experiments. 

The mean produce of hay per acre per annum has ranged on 
the different plots from 23 cwt. without manure to about 64 cwt. 
oh the plot the most heavily manured. 

The number of species found has generally been about 50 on 
the unmanured plots, and has been less on the most poorly 
manured plots. 

^ecies belonging to the order Graraineae have, on the average, 
l^ilirtbuted about 68 per cent, of the weight of the mixed 
grown without manure ; about 65 per cent, of that grown 
j^^iurely mineral manures (that is, without nitrogen) ; and 
94 per cent, of that grown by the same mineral manures, 
ifMlF a large quantity of ammonia-salts in addition. 

^|e®ies of Ihe order Leguminosae have, on the average, con- 
llfibylted about 9 per cent, of tbe produce without manure, about 
20 ^ per cent, of that by purely minerai manures (containing 
potatsh), and less than 0-01 per cent, of that by the mixture of 
the Same mineral manures and a lar^ quantity of ammoniacal 
saM ’ " ' ' ■ 

Species b^onging to various other orders have, on the average, 
contributed about 23 per cent of the produce grown without 
msnffie, about 15 per cent, of that grown by purely mineral 
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nmntires, and only about 6 per cent, of that grown by the mixture 
of the mineral manures and a large amount of ammonia-salts. 

The preceding brief account obviously can only very inade- 
quately indicate the interest of these curious illustrations of the 
domination of one plant over another in the mixed herbage of 
permanent grass-land, but it is sufficient to illustrate the power 
which the farmer has in his hand to modify, by means of propetly 
selected manures, the herbage of his pasture land, and to increi^ 
its produce. ^ 

Speaking generally, nitrogenous manures increased the quan- 
tity, phosphatic and potash manures raised the quality of the 
pasture. 

Unfortunately, the application of artificial manures to per- 
manent pastures is often disappointing in an economical point 
Farrayara of View. As a rule, no artificial manuring mixture gives so 
dang best. favourable a return as good farmyard manure, or the manure 
produced by the consumption of cake, more particularly decor- 
ticated cotton-cake, on the pasture. In many cases the most 
profitable way to improve permanent pasture is to feed rf^^te 
gra^» giving from S to 4 cwt. of decorticated cotton-cafce 
head of cattle ; and, on the whole, those farmers who apply 
yard manure libcarally to pasture land, and grow their roots aitid 
cereal croj^ with artificial manures, derive more advantage from 
this practice than others who apply artificial manures to pasture 
land, and common dung to cereal and root crops. 


CHAPTEB Y. 




Value 
■ mkiry, ' 




Feebing and Rearing oe Stock. 

TBCB great change which has taken place in the practice of 
feeding stock in modern times has consisted in bringing the 
«mimals much earlier to maturity, by means of careful breeding 
and more liberal feeding. 

In England great attention is paid to supplying the young 
animals liberally with such foods as linseed-cake^ pease,# and 
which are rich in nitrogenous constituents. It i$ 
if^IlVknown that animals stinted in their youth in food of the 
kind not fatten well in after years. ; , v . 

w.i^^istrj has done already, and is still doing, good 
^ breeder and fattener of stock by determining the 

of feeding materw^^an4'i^^||A 

economy, with 
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making the best economical use of the various kinds of feeding- 
stuifs at the disposal of the breeder and feeder of stock. 

The English market is well supplied with numerous articles 
of food, some of which are scarcely ever used by continental 
farmers^ though largely employed by British farmers for feeding 
and fattening purposes. 

It may not be amiss, therefore, to give a list of the various 
articles of food used in England, and to add a few remarks in 
some instances. 

Linseed and rape-cake, especially the former, are largely used Linseed-cake, 
for feeding and fattening purposes, and, if pure and in good 
condition, no food is considered to equal linseed-cake for rapidly 
fattening sheep and ozen. 

Earthnut-cake is occasionally sold in England to the farmer, Earthnut-cake. 
but more frequently it is bought up by cake-makers, and used 
for adulterating linseed-cake. 

There are two varieties of cotton-cake. One is made in Cdtton-cake. 
England from Egyptian cotton-seed, shell and kernel crushed 
t^ether, and the other is principally imported from New 
Orleans, and made in America from the decorticated seed. 
Oecorticated cotton-cake has also been manufactured in Liver- 
pool to a small extent the last year or two, from the kernels of 
eotton-seed imported from America. Both descriptions of cotton- 
caip^ are largely used by English stock-feeders. Whole-seed 
cotton-cake has been found very useful to store sheep and oxen 
out on grass, at periods of the year when they are apt to become 
alSected by scour ; and it. is also given with much advantage to 
stock fed upon abundance of succulent food, which has a ten- 
dency to keep the bowels in too loose a state. In these cases the 
astringent principle contained in the husk of cotton-seed acts 
medicinally as a never-failing corrective. Decorticated cottoh- 
eak<^ being made from the kernel in which all the nutriment 
lirides, is a much more concentrated food than cake made from 
iSiNithole seed- On an average it yields about 4Q per Cent of 

e rgehous matters, and possesses high manuring qualities, but 
too rich in nitrogenous compounds to suit by itself the health 
animala. It is rather indigestible, and requires 
to* fce*fel^fcen^up linseed-cake ordinarily is ; it Should 

fee ^VOT feo fatt«img stock more sparingly, and mixed with abont 
twice its weight of Indian corn or harley-meal, or meal rich in 
starth and comparaively poor in nitrogenous compounds. 

" Scperience f<^ has shown tha% when sheep are put on 
ro^h poor pasture; on whieh they are 'Obliged to ramble over 
much ground in order to pick up sufficient food, the very best 
meiins of making the most of the wiry herbage, and to keep the 
^eep in good conditiemi and at the same time to materially 
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improve the grass land, is to allow them from one-half to three- 
quarters of a pound of decorticated cotton-cake per head per 
day. In that case it is essential, for maintaining them in good 
health, to give the sheep free access to water. 

Cocoaaiit-calce. Cocoanut-cake and palmnut-kernel cake and meal are pro- 
duced at Liverpool and other places in England, and .^are much 
appreciated for their fattening properties. These cakes contain 
from 14 to 15 per cent, of albuminous compounds, and variable 
proportions of oil, and are better adapted for fattening stock 
than for young growing animals or store stock* 
locust-beans. Locust-beans in the shape of meal, containing on an average 
from 50 to 54 per cent, of sugar, are much relished by horses, 
oxen, and sheep, and are used in England to a coi^iderable 
extent, and with advantage, as an addition to other ,and less 
palatable food. Locust-bean meal is also a favourite addition 
to almost all compound cattle-foods, compputid feediijg^cakes, 
and cattle-spices sold in England* ,, 

Bice-meaL Riqe-meal, obtained in preparing |6r 
rich in starch, the better qualities g^n^ally 
% per cent, of oil, and about the saxne ppportipiL 
minoixs substances. It is . largely employed... .in, ^ 

fattening pigs. 

Buna grain. Another good fattening grain which ijs seldom seen 

Continent, dari or durra grain, the seed of the Andropi^on 
Sorghum^ is occasionally imported into England, and sold at a 
cheap rate. 

Cereals, Indian corn, foreign beans, oats, and barley complete the list 

of the concentrated foods most frequently employed in England^ 
for feeding or fattening purposes. 

Rearing and The art of rearing and fattening stock has made considc^Me 
fafctemngstock. p^Qg^egg England during the last twenty years. Perhaps in 
^ no country is it carried into practice so successfully s® 

V England. Although its present high state of development »and 

^ • the success obtained in fattening stock in the most economieal 

mamner are mainly the results of actual practical experience, it 
cannot he doubted that the important investigations and 
numerous feeding experiments carried on at Rothamstedf by 
l^esms. Lawes and Gilbert have contributed to this success,i^imd 
increased our knowledge of the rationale of the feeding 
fattening processes. i ^ 

^ commenced in 1847, and continue^ 

. ^t^als up to the present time, have established 
^ ^ ^ in relation to the proportions of the consti^l^^ 

'■ the most favourable - for 

‘ ^ relation. 10: 

consumed to yield 


Bice-meaL 


Buna grain. 


Rearing and 
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crease ; the composition of the animals themselves and of their 
increase ; the relation of the constituents stored in the increase 
to those consumed; and, by difference, the proportion of the 
food" constituents expired, perspired, or voided in the dung. 

Numerous analyses of the excrements of oxen, sheep, and 
p%s^ fed on foods of known composition, have also been made 
by Messrs. Lawes and Gilbert ; and from all the results of these 
important inquiries, it has been estimated that in the valuation 
of animal manure, founded on a knowledge of the composition 
of the food, 90 per cent, of the nitrogen of the food may be Proportion of 
reckoned to be recovered in the manure in the case of cakes, the 

pulse, and other highly nitrogenous feeding-stuffs ; and 85 per i^milnure!^^ 
cent, in the case of foods comparatively poor in nitrogen, such 
as the cereal grains and roots ; and less than 65 per cent, in the 
case of bulky feeding-stuffs, such as hay and straw. 

The investigations have proved that our farm stock, even in 
the store condition, contain less nitrogenous substances and 
more fat than was previously supposed, and that the so-called 
fattening process, in fact, consists in the deposition of fat in the 
animal body in a much greater degree, and that of lean muscle 
in a much less degree, than was formerly supposed. 

Another important general result of Messrs. Lawes and 
Gilbert’s feeding experiments is that the amount of increase in 
live^ weight and in fat is, as our fattening foods go, much more 
dependent upon the amount of non-nitrogenous than upon that 
of the nitrogenous constituents which the food supplies. 

In other words, the comparative values of our fattening foods, 

<LS a source of saleable animal increase^ depend more on their 
amount of digestible and assimilable non-nitrogenous consti- 
tumits than on that of the nitrogenous; but, as a source of 
mamre^ their value is the greater the higher their proportion 
of nitrogenous compounds. 

the case of young stock or milking-cows not over well 
with concentrated purchased foods, the dung will not 
so valuable as that of fattening-stock, inasmuch as a 
siliajl proportion of the nitrogenous and phosphatic food con- 
s^^ents will be stored up during the increase in the live weight 
oft ifeo yolMig animal, or will be expended in the production of 
mill ; still, even in the case of growing store cattle or milking- 
cows, by far the larger proportion of the nitrogen and the 
phosphates of the food will be rejected in the solid and liquid 
excrements. 

is well to bear in mind that the estimated manure value of Estimated 
purchased foods has nothing to do with mere speculation, but 
nests upon well-ascertained facts, brought to light by numerous 
feidiing experiments in this and other countries. The rate of 
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valuation that may be adopted by different persons may vary ;; 
bat the statement that the food of fattening-stock, in passing- 
through the animal, loses little (if any) of its nitrogen by exhala- 
tion, and none of its mineral constituents, and that, practmlly 
speaking, the whole of the mineral matter and about nine^tentha 
of the nitrogen of the food are recovered in the dung and urine* 
of the animal, are based on carefully ascertained facts. In this, 
country, a long series of most carefully conducted and intelligently 
conceived feeding experiments have been made by 
of Rothamsted. These experiments extended over several years, 
and they were carried out at great expense, with a variety of 
feeding-stuffs which were given to oxen, sheep, and pigs, care 
being taken to put up a sufficient number of fattening anitna^la 
to counteract the irregularities arising from the different feeing 
capabilities of individual animals.' The food consume tos. 
carefully analysed, the gain in the live wdght noted, anJI!4he 
loss in food by respiration ascertained ; ami the amomife emA 
quality of the manure produced by the consumption of 
foods were determined by laborious weighings imd analys^^pw^^iv 

The greater portion of the nitrogenous and minerals 
of the food is recovered in the manure, and the greateii^rtilfe 
of the no^nitrogenous substances is lost vbj r^pimlioi^lwd 
other exhalations, whilst a comparatively smaU .proportisii? rSf 
the nitrogenous substance and of the mineral matter of food is 
retained in the increase. 

For a given amount of increase produced, oxen void more as 
manure, and expend more in respiration, &c., than sheep ; and 
sheep very much more than pigs. And lastly, for a given 
weight of dry substance consumed, oxen void more as manure 
than sheep, and sheep much more than pigs ; hut oxen resjdre 
rather less than sheep, and sheep rather less than pigs. 

The proportions of certain constituents in a ton of varioms 
articles of food which are stored up in the animal, and the 
portions which pass into the manure by the consumption irf a 
ton of different kinds of food, have thus been ascertained with 
tolerable precision by actual experiments. If, therefore, the 
i^mposition of the various kinds of food that are given to* 
iattening-animals is known, we can determine beforehand, 
with<mt actually analysing the manure produced from the toa- 
siimption of a ton of each kind, how much nitrogen, potash, 
md phosphoric acid existing in the food will be recovered in^tihe 
rmmure produced. And as nitrogen (or its equivalent expras^gwd 
w c^aitwcmia), potash, and phosphoric acid (or its equivj#i|t 
as phosphate of lime) have a certain market 

^astituents, we can likewise aaeaptain the ' 

produced from the 
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of any of the ordinary stock foods, the average composition of 
which has been ascertained. 

By allowing per lb. for ammonia, M. per lb. for potash, and 
Id. lb. for phosphate of lime, rates which fairly represent 
the present market value of these fertilising constituents, the 
yalne of the manure obtained by the consumption of different 
articles of food may thus be estimated with sufficient accuracy 
to be of considerable service from a practical point of view. 
Proceeding on this basis, Mr. Lawes constructed the following 
table in which the estimated money value of manure from one 
ton of most ordinary articles of food is given : — 


Table IY. — Estimated Yalxje of the Manueb obtained by the 
Consumption of different Aeticles of Eood, each supposed to be 
good quality of its kind. 


■ No. 

' liM. 

1 

Description op Food. ! 

i 

Money Value 
of the Manure ’ 
from one 

Ton of each Food. 



£ «. d. 

1 

Cottonseed-cake, decorticated 

6 10 0 

2 

Bape-eake 

4 18 6 

3 

Linseed-cake .. .. 

4 12 6 

4 

Cottonseed-cake, undecorticated .. 

3 18 6 

5 

Lentils *. 

3 17 0 

e ■ 

Beans 

3 14 0 

7 

Tares .. .. .. -- •• .. .• 1 

3 13 6 

8 

Linseed .. .. 

3 13 0 

9 

Pease ... 

3 2 6 

10 

Indian maxi 

1 11 0 

11 

Locust-beans .. •» #• 

12 6 

12 

Malt-dust .. 

4 S 6 

13 

Bran •• •• 

2 18 0 

14 

Coarse pollard .. .. 

2 18 0 

, 15 

Pino pollard .. .. 

2 17 0 

16 

Oats 

1 15 0 

• 17 

Wheat 

1 13 0 

1$ , 

Malt.. .. .. .. .. 

1 11 6 


Barley .. .. .. .. * 

1 10 0 


Clover bay .. .. 

2 5 6 


M^pwbay 

Bean-straw ** .* 

1 10 6 

10 6 

i 

Bea-^straw .. .. .. .* 

0 18 9 

. - - 24 J 

0»b#mw 

0 13 6 

25.: 

Wb^t-straw .. .. *. .• ♦. 

0 12 6 

26 ' ; 

“Batley-straw .. .. .. .. .. .* 

0 10 9 

.27 ■ 

PotatciBfl' - »' 

0 7 0 

28 

Parsnips • 

0 5 6 

29 

Mangoldwntzel .. .. .. .• 

0 5 3 

30 

St^edi^'tnmips ' .. .. 

0 4 3 

31 

Common turnips 1 - 

0 4 0 


Carrots .. ^ , **, . ^ 

0 4 0 


Money value. 


Mr. Lawes’s 
table. 
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Probable losses 
itt practice. 



This table, published in a paper by Mr. Lawes in the ‘ Journal 
of the Royal Agricultural Society/ second series, vol. x., Part L, 
p. 11, showing the calculated value of the manure resulting 
from the consumption of purchased food, gives a correct ^ 
chemical estimate of the comparative manurial value which|f I 
the various kinds of feeding-stufis, after they have passed 
the body of the animal, would possess if the whole of thei^® 
fertilising constituents could be incorporated with the soil^B 
without loss. ^ ^ 

In most cases, however, in the ordinary course of farmings a 
certain loss, differing in amount according to a great variety of . 
circumstances, will occur. ^ \ 

Thus, when the food is consumed upon the land by sheep, in | 
favourable seasons, the loss will be comparatively small. On i 
the other hand, if cake or corn is consumed in open yards, in a 
district where the annual rainfall is excessive, and where, on 
account of scarcity of straw qr other available litter, the manure 
produced is made under very unfavourable conditions, a large 
proportion of the soluble and most valuable constituents of the 
dung will run to waste. 

The loss due to the removal of the most valuable soluble 
manure constituents of food by heavy rainfall is much 
considerable than the loss by evaporation \ and hence the joaairtte 
produced under cover will be more valuable than that mad# in 
open unspouted yards, where much of the soluble fertilising 
material is wash^ out. In other localities, where the rainfall 
is small, and in some cases barely sufficient to make the straw 
and cattle excrements into manure, little or no appreciable loss 
in fertilising elements is experienced, although it may be made 
in open yards. On farms where plenty of litter is used, it would 
be incorrect to make the same deductions from the calculated 
manure value of food as on those where the provision for retain- 
ing the soluble fertilising matters of farmyard manure is more 
or le^ defective. 

Again, when the manure is produced in boxes in wbicb fatten- 
ing stock are copiously littered with cut straw, the loss in manuring 
matters is less than when it is made in yards with long straw. 

Cake and other concentrated food given to young growing 
stock or to dairy cows supplies more or less of the substance of 
the bone and lean muscle of the growing stock, or of the milk 
constituents sold off the farm ; and in consequence the additicmal 
value of the manure resulting from the consumption of purchase 
food is less in these cases than in that of full-grown fettenfc^ 
Stock fed upon the same description and same amount of 
^ that, under the most favourable drcums^hces^ ^ 

vdue given in the above table be adopted, we have to 
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consider under what circumstances and to what extent deduc- 
tions are to be made. A valuer may take into consideration 
the various circumstances under which the manure was made. 
For instance, whether in boxes or yards, whether the rainfall 
was large or small, or whether the amount of litter was sufficient 
to absorb all the liquid without loss ; in fact, he might value 
each circumstance just as he would value each separate crop in 
s^arate fields, or he may take a general average of loss. 


CHAPTEE YI. 

Indttsteies attached to the Fabm. 

Both in France and in Germany the manufacture of starch, English 
beetroot sugar, and vinegar, the distillation of spirits, and other farmers 
industries, are frequently carried on in connection with ordinary 
farm practice. In England these industries are seldom attached 
to the farm, but generally pursued in separate establishments 
by persons not engaged in agricultural operations. Of the 
industries having an intimate connection with agriculture, the 
manufacture of beetroot sugar, the factory system of cheese- 
making, and the production of condensed milk, may be briefly 
ndticed in this Report. 

Manufacture of Beetroot Sttgar . — ^The first attempt to pro- Beetroot 
duce, on a man^acturing scale, sugar from beetroots grown 
in England was made in 1868 by Mr. James Duncan, who ift 
that year established a factory for the manufacture of beetroot 
sugar at Lavenham, in the county of Suffolk. The sugar-beets 
grown by the farmers in the neighbourhood of the works, on an 
average, yielded fully 10 per cent, of sugar, and the produce of 
the roots of that quality amounted to from 15 to 18 tons per acre. 

When the experiment was set on foot to grow sugar-beets in 
the neighbourhood of Lavenham, grave doubts were expressed 
ife many quarters whether the climate of England would prove 
j^table for beetroot culture. Numerous analyses, by myself 
and other chemists, of sugar-beets grown in different English 
counties, as well as in Ireland and even in some districts in 
Scotland, set these doubts at rest, and proved that with care and 
attention, and special regard to the kind and ljuality of manure 
used, sugar-beets as rich in sugar as those produced in France 
and Germany could be grown in Great Britain without difficulty. 
Nevertheless, the manufacture of beetroot sugar, after having 
been carried on for a limited number of years in a spirited 
manner by Mr. Duncan, and with success, so far as the yield of 
sugar was concerned, was abandoned on account of unforeseen 



Disiillatiou of 
spirits. 


Influence of 
manui'e. 


In^u$nce of Chemical Dimvmqs 0 ^ 

practical difficulties. For some years past sugar has not 
produced from English^grown beets, a 

At about the time when the worfe at J^ayenham were ope)3#di 
Mr. Robert Campbell, of Buscott Park, in Berkshire, put up 
on his estate appliances of the most approved description 
the distillation of spirits from home-grown sugar-b^ets^ l^t 
after a few j^ears these works also were closed. ,, : 

Little consideration will show at once that, if the 
beet industry is to succeed in England, the manufacturers yyijl 
have to take large areas of land, farm it specially with a vfew 
to the produce they want, and become entirely independent 
of the farmers in the neighbourhood. It is well known that 
large, heavily manured crops not only yield less sugar per cent, 
in the juice than smaller unmanured or sparingly manured crops, 
but that the juice of the former, moreover, contains much more 
saline and nitrogenous constituents than that of the latter, and 
that a proportionately larger amount of sugar can be obtain^ 
from juice less impregnated with saline and nitrogenous matters 
than from juice richer in these constituents. The interest of 
the farmer, who sells his roots to the manufacturer at a giv^ 
price, manifestly is to grow large roots, and with them a heayy 
crop per acte; but this interest is directly opposed^ to that,,-|^ 
the manufacturer, whose policy naturally mi^^t be to restript^ 
farmer in the use of manures which, like dung or guano, or 
genous manures in general, are known to produce large rooti 
Any such restrictions are impracticable in a country like 
and hence the difficulty which manufacturers of beebp^i^^^^ 
will always find in England, viz. in being suppUpd 
with a sufficient quantity of roots of a quality to 
sugar industry successful. Generally speaking 
limits, it may be said that the poorer and the 
acre, the richer in sugar will hp found the jam© # roots, 

The influence of different manures on the quality of the juice 
of beet roots is not less marked than that on the yield per acre. 
Thus in the interesting experiments which were commenced in 
1S71 at Rotharasted, the average produce of roots during three 
years was : — 


Witli dung alon^ about .. t .. 

„ and nitrate of soda, about 24 

„ knd ammonia-salts .. 22i 

„ rape cake, and ammonia-salts .. .. 25 

„ ^ and rape cake, about 25 

With mineral manure alone, about 6 

», and nitrate .. ,, .. 19 

5 , and ammonia-salts .. .. X4| 


' , rape-cake, and ammonia^ about 201 

'"*/ . '• and rape-cake, about 
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The experience of Messrs. Lawes anti Gilbert, myself, and Climate 
others, has thus clearly proved that the climate and soils of Eng- fi^vom-able to 
land are by no means unfavourable to sugar-beet culture, and that f eetrLtr 
roots as rich in sugar as in France and Germany can be grown 
im this country. If, however, the manufacturer depends for the 
^pply of his roots upon the farmers in the neighbourhood of 
the factory, the latter, probably, will not find it answer his pur- 
pose to grow small crops, rich in sugar, if he can get no more 
than 11. per ton at the factory. IZ, a ton may appear a good 
price, and to yield a good profit to a farmer who grows from 18 
to 20 tons of roots per acre. Probably, however, he will have 
to pay 55. per ton on an average for cartage to the factory, 
leaving ISs. per ton clear. 

If, like many a continental beet-grower, a farmer has not suf- 
ficient capital to fatten a good number of beasts, or no good 
market to dispose profitably of his fat stock, it would no doubt 
l^n^wer his purpose very well to sell sugar-beets at 155. per ton 
In many parts of the Continent where no ready and profit- 
able sale for fat stock exists, and capital is not so abundant as 
in England, the manufacturers of beetroot sugar and the dis- 
tillers find little difficulty in inducing farmers to grow the neces- 
sary quantity of sugar-beets to keep the factory at full work ; but 
in most parts of England farmers find it profitable not only to 
consume the food raised on the farm, but to buy additional food 
for the fattening-stock, and they can always obtain a much 
better price for well-fattened meat than can be realised on the 
Continent. 


The fact is, a ton of sugar-beets, of average quality, is worth Selling beet- 
niore to the farmer for fattening purposes than 155. a ton. On loofes unprofit- 
farms, therefore, on which not sufficient food can be raised to jjgjf 
meet the requirements of the fattening-stock, and where consider- 
able sums of money are spent in the purchase of oilcake, meal, 
and other dry food, farmers cannot be expected to sell beets at 
M a ton, and cart the roots at their own expense to the factory. 

, the establishment of the first cheese cheese 


laCtqry at Derby in 1870, some twenty factories have sprung up factories, 
in five different counties in England, capable of dealing with 
the haUk of about 60Q0 cows. The time has therefore come 


when the factory movement may be acknowledged as a succes;^. 
Experience has fully satisfied the expectations of those who first 
introduced the American factory system into England, and no 
doubt that system of making cheese will extend from year to year 
in the dairy districts. In .most places where cheese factories 
have been erected, the kind of ohee^e produced is Cheddar. 

The factory system is peaiiiariy well adapted to the making 
of Cheddar cheese, for direct investigations into the chemistry 
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of claeese-^making made by me, as early as 1861> proved that, 
Cheddar plan, according to the Cheddar plan, cheese-making can be reduced 
to something like definite scientific rules, the strict observance 
of which is followed by a successful result. In consequence of 
the more uniform and systematic separation of the curd by 
rennet of uniform strength, which is possible where larger quan- 
tities are dealt with than in private dairies ; of its subsequent 
treatment by exposing it to a definite elevated temperature not 
exceeding 95° to 98° Fahr. ; and especially in consequence of 
the attention which can be given to the heating of the ripening 
and store room in cheese factories by hot-water pipes, Cheddar 
cheese made in factories is generally of a superior character to 
that made in private dairies. Another advantage of the factory 
system is the diminished cost at which cheese of a superior 
quality is obtained with certainty if only certain plain and 
definite rules are strictly followed by the maker. Moreover, the 
factory system saves much drudgery to the fariner’s wife and 
daughters, and offers the opportunity to dairy farmers, who gene- 
rally sell their milk, to dispose of their surplus production at 
certain smsons of the year in the readiest and most profitable 
manner. 

Ayle3bnry A large London dairy company (the Aylesbury Dairy 
Dairy Cona- pany), within a recent date, have established a dieese facinn^ 

and piggery at Swindon, in Wiltshire, where the surplus supjjly 
of milk is turned into cheese and the whey given to pigs ; ana 
it is not improbable that the combination of cheese-making and 
pig-feeding with the milk supply of London will be found the 
most profitable plan of turning milk into money. 

Cfeinlens€dmilk Condensed Milk Mantfacture . — It may be stated of this 
inamifactwe. that there are three establishments in the United 

Kingdom — one at Aylesbury, another at Marlow in Ireland, 
and a third at Swindon in Wiltshire, all of which produce 
excellent condensed milk. 

In the two first-named factories the milk is evaporated in 
vacuum pans to the consistency of a thin syrup, which is further 
thickened by the addition of sugar. In the latter the milk is 
evaporated in open, shallow pans, at a low temperature, care 
being taken to keep the surface constantly agitated by wooden 
racks, kept in motion by machinery, so that no skin of casein is 
formed. When the milk has reached a certain degree of con^ 
centration, fine white sugar, previously boiled up for some time 
with a sufficient quantity of milk to make it into syrup, is added, 
and the whole evaporated to a thick syrup, in which conditi^ 
the milk is transferred, whilst still warm, to tins, the 

are at onte soldered up air-tight. In this state con^Ji^ed 
i^^tgroerally contains from 25 to 28 per cent of Wat^ir. 
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CHAPTER Vn. 

Expeeimntal Stations. 

Theee are two agricultural experimental stations in England, English ex- 
the oldest of which is the celelebrated establishment of world- perimental 
wide reputation, belonging to Mr. Lawes, of Rothamsted Park, 
near St, Albans, in Hertfordshire. The other, called into 
existence quite recently, is at Woburn, Bedfordshire, on land 
allotted by his Grace the Duke of Bedford, for the purpose of 
carrying out certain field and feeding experiments, undertaken 
on behalf of the Royal Agricultural Society of England, under 
the direction of Mr. Lawes and myself. 

In Scotland, the Aberdeenshire Agricultural Association, since Scotch. 
1875, has employed a chemist, Mr. Thomas Jamieson, for the 
purpose of conducting experiments in agricultural science on 
five sites, or Experimental Stations,” of small dimensions, 
viz. the stations at Aboyne, Durris, Hairis, Turriff, and Cluny. 

Within the current year the Highland and Agricultural 
Society of Scotland has made arrangements to establish several 
Experimental Stations in several parts of Scotland. 

Rothamsted Expeeimental Station. 

The foundation of the Rothamsted Experimental Station by 
Mr. Lawes may be said to date from 1843. sS 

This establishment has, up to the present time, been entirely 
unconnected with any external organisation, and has been main- 
tained entirely by Mr. Lawes. He has further set apart a sum 
of lOOjOOOZ. and certain areas of land, for the continuance of the 
investigations after his death. In 1854-5 a new laboratory was 
built by the public subscriptions of agriculturists, and presented 
to Mr. Lawes in July 1855, when the old barn-laboratory was 
abandoned, and the new one opened. 

From June 1843, up to the present time, Dr. J. H. Gilbert 
has been associated with Mr. Lawes, and has had the direction 
of the laboratory. 

The number of assistants and other helps has increased from 
time to time. During the last twenty-five years the staff has 
consisted of one or two and sometimes three chemists, and two 
or three general assistants. The chief occupation of the general 
assistants is to superintend the field experiments — ^that is, the 
compounding of the manures, the measurement of the plots, the 
application of the manures, and the harvesting of the crops ; also 
the taking of samples, their preparation for analysis, &c. A 
botanical assistant is also occasionally eniployed, with from three 
to six boys under him, and with him is generally associated one 
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of the permanent general assistants, who at other times nndlertaRes 
the botanical work. 

Two or three computers and record-keepers have been occu- 
pied in calculating and tabulating field, feeding, and laboratory 
results, copying, &c. 

The field experiments, and occasionally feeding experiments, 
also employ a considerable but a very variable number of agri- 
cultural labourers. 

The investigations may be classed under two heads 
Experiments I. Field Experiments. — Experiments on Vegetation^ Sfc .- — The 
on Tegetation. scope and plan of the field experiments has been : — 

To grow some of the most important crops of rotation, each 
separately, year after year, for many years in succession, on the 
same land, without manure, with farmyard manure, and with a 
great variety of chemical manures; the same description of 
manure being, as a rule, applied year after ^ear on the samo 
plots. Experiments on an actual :,a>urse of tofeition, with differ- 
ent manures, have also been made. v / 

In this way field experiments have been dohduCtcd as' follows : 

On wheat* 34 years in succession^ 13 acres, d$ plots, 
which are duplicates of others. - ► 

On barley, 26 years in succession, acres, 23 (of 

On oats, 9 'years in succession, f acre, 6 plots. ; / 

On wheat, alternated with fallow, 26 years, 1 a€n*e, 2 plots. 

On different descriptions of wheat, 9 years, 7 acres (each year 
on a different field), about 20 plots. 

On beans, 31 years (including 1 year wheat and 5 years fal- 
low), 1:| acre, 10 plots. 

On beans, alternated with wheat, 28 years, 1 acre, 10 plots. 

On clover, with fallow or a com crop intervening, 28 years, 
3 acres, 18 plots. 

On turnips, 25 years, about 8 acres, 40 plots. 

On sugar-beets, 5 years, about 8 acres, 40 plots. 

On mangoldwurzel, 1 year (in progress), about 8 acres, 40 
plots. 

On potatoes, 1 year (in progress), 2 acres, 10 plots. 

On rotation, 30 years, about 2^ acres, 12 plots. 

Oh permanent grass-land, 22 years, about 7 acres, 20 plots. 

Rainfall Almost from the commencement of the experiments the t'ain- 

fall has been measured; for 24 years, in a gauge of one-thbu- 
sandth of an acre area, as well as in the ordinary small funnel- 
gauge of 5 ipches diameter. From time to time the nitrhgbh^ 
las ammonia and as nitric acid — ^has been determined 
, 'la^-water,'. ■ - r. i 

,';l)raiii-ganges. also of'one-thoui^hdthbf'aln 

for tfes determination of the quantity and 



the Progress of English Agriculture. 849 = 683 

water percolating, respectively, tHrongh 20 inches’, 40 inches’, 
and 60 inches’ depth of soil, with its subsoil or natural state of 
consolidation, have also been constructed. A more numei'ous 
series of smaller drain-gauges, arranged for the investigation of 
the influence of difierent crops, and of different manures, are in 
course of construction. Each of the differently manured plots of 
the permanent experimental wheat-field having a separate pipe- 
drain, the drainage waters have frequently been collected and 
analysed. 

Experiments were made for several years in succession to 
determine whether plants assimilate free or uncombined nitrogen, 
and also various collateral points. Plants of the graminaceous, 
leguminous, and other families, were operated upon. The late 
Dr. Pugh took a prominent part in this inquiry. 

II. Experiments on Animals^ — Experiments upon the Experiments 
animals of the farm were commenced early in 1847, and have animals, 
been continued, at intervals, up to the present time. 

The following points have been investigated : — 

1. The amount of food, and of its several constituents, con- 
sumed in relation to a given live weight of animal within a 
given time. 

2* The amount of food, and of its several constituents, con- 
sumed to produce a given amount of increase in live weight. 

3. The proportion, and relative development, of the different 
organs or parts of different animals. 

4. The proximate and ultimate composition of the animals in 
different conditions as to age and fatness; and the probable 
composition of their increase in live weight during the fattening 
process. ’ 

5. The composition of the solid and liquid excreta in relation 
to that of the food consumed. 

6. The loss or expenditure of constituents, fay respiration and 
mtaneous exhalation— that is, for the mere sustenance of the 
Miring meatr-making and manure-making machine. 

Supplementarg Investigations . — In conjunction with Professor Application of 
Way, an extensive investigation was undertaken on the appli- 
cation of town sewsge to different crops ; but especially to grass. 

The amount and the composition of both the sewage and the 
produce grown were determined, and in selected cases the com- 
position of the land-drainage water was also determined. 

Comparative experiments were also made on the feeding 
qualities of the differently grown produce ; the amount of in- 
crease yielded hy oxen, and the amount and composition of the 
milk yielded hy cows, being determined. In this inquiry part 
#f the analytic^ work was performed at Rothamsted, hut most 
of it hy Professor Way in London, j 

3 L 2 
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The chemistry of the malting process, the loss of food con- 
stituents during its progress, and the comparative feeding-value 
of barley and malt have also been investigated. 

Expeeimental Station at Woburit, Bedporbshiee. 

Origin^ Objects, and Plan of the Woburn Experiments. — In 
the autumn of 1875, Mr. C. Randell proposed to the Council 
of the Royal Agricultural Society that it be referred to the 
Chemical Committee to consider the propriety, and the manner, 
of instituting a series of experiments, to test the accuracy of the 
estimated value of manure obtained by the consumption of 
different articles of food, as given in Mr. Lawes’ Paper in the 
‘ JournaP of the Society for that spring (vide supra, p, 575). The 
subject had become especially important since, in accordance 
with the provisions of the Agricultural Holdings Act, compen- 
sation to outgoing tenants for the unexhausted value of purchased 
food would become subject to arbitration. Mr. Randell proposed 
that such experiments should be conducted by practical farniers, 
in different districts, so as to secure a great variety of soil and 
climate, and that the Society should grant funds for the purpose* 
In the course of the inquiry and discussion which arose in Con^ 
nection with Mr. RandelFs motion, it seemed to be gcherffiy 
considered that further experimental evidence bn the subji^ 
might be of much value ; but it was at the same time decided 
that the probability of obtaining sufficiently accurate and appli- 
cable results in that way was not such as to justify the Council 
of the Society in making a grant for the purpose. 

Under these circumstances, his Grace the Duke of Bedford 
expressed his desire to afford facilities for making \iew ex- 
periments at his own cost ; and Mr* Bawes and myself were 
requested to draw up a scheme for carrying on, at Woburn, 
such experiments as they, in communication with the Chemical 
Committee, might determine on. His Grace offered to give up 
for the purpose Crawley Mill Farm, comprising about 90 acres, 
with the house and buildings. But, on examination, it was 
found that there was no sufficient area on that farm so even, in 
character and in condition of soil as to render it available for 
a considerable series of comparative field experiments. Even- 
tually, after inspection of many others, a large field of much 
more suitable land was selected, on Birchmoor Farm ; and his 
Grace made arrangements with the tenant to give it up for the 
purpose. Crawley Mill Farm is, however, also retained, as a 
means of providing a residence for the superintendent of the 
experiments, the requisite buildings, and the opportunity of 
having at cornmand the necessary horse and hand labour for the 
experiments. 
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As experiments to determine the value of the manure obtained 
by the consumption of purchased foods obviously involved the 
necessity of feeding animals under conditions in which the 
manure could be collected with as little loss as possible, the 
Duke of Bedford erected eight very complete feeding-boxes, in 
which the manure for the experimental barley and root crops, 
as will be explained further on, is made. 

The following is' a description of the various experiments ; — 

Stack-yard Field f which is devoted to the field experiments, 
has an area of nearly 27 acres. The soil consists of a very light 
loam, to the depth of about 9 inches ; and the subsoil is almost 
pure sand. Samples of the soil and of the subsoil have been 
taken in fifteen different places. In each case six samples, each of 
the depth of 9 inches, or to a total depth of 54 inches, were taken. 

Plan of the Field Experiments. — It was considered important, Plan of the 
especially with reference to valuations under the Agricultural 
Holdings Act, to add, if possible, to our knowledge of the 
manure value of both artificial manures and consumed feeding- 
stuffs; and it was decided, therefore, both to compare the 
effects of the manure obtained by the consumption of selected 
purchased foods with those obtained by artificial manures 
estimated to supply the same constituents, and also to deter- 
mine the effects of dung, and artificial manuring substances, 
applied year after year, on the Woburn soil, and to compare 
these with the results obtained for so many years, with the 
sanie manures, on the very different soil at Rothamsted. 
Accordingly, 2f of the 6 acres where wheat had been grown in 
1876, after tares and turnips, each fed with cake, are devoted to 
the continuous growth of wheat, and 2f acres to the continuous 
growth of barley. In each case the area is divided into eleven 
plots, of a quarter of an acre each; and the description and 
quantities of the manures applied per acre per annum, to both 
tfee wheat and the barley, are as follows ; — 

Hdl 1. — ^Unmanured. Subdivision of 

2.-^20D lbs. ammonia-salts ; containing 50 lbs. ammonia. plots. 

- ^ 3* — 275 lbs. nitrate soda ; containing nitrogen = 60 lbs. ammonia. 

„ 4. — 200 lbs. sulphate potass, 100 lbs. sulphate soda, 100 lbs. sulphate 
magnesia, 3^ cwt. superphosphate of lime. 

,, 5. — 200 1&. sulphate potass, ICO lbs. sulphate soda, lOO lbs. sulphate 
magnesia, ‘34 cwt. superphosphate; and 200 lbs. ammonia-salts, 
containing 60 lbs. ammonia. 

„ 6. — ^200 lbs. sulphate potass, 100 lbs. sulphate soda, 100 lbs. sulphate 
magnesia, 34 cwt- superphosphate; and 275 lbs. nitrate soda, 
containing nitrogen = 50 lbs. ammonia. » 

„ 7, — Unmanured. . 

„ 8. — 200 lbs. sulphate potass, 100 lbs. sulphate soda, 100 lbs, sulphate 
magnesia, 34 cwt. superphosphate ; and 400 lbs. ammonia-salts, 
containing 100 lbs. ammonia. * 
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Plot 9. — 200 lbs. sulphate potass, 100 lbs. sulphate soda, 100 lbs, sulphate 
magnesia, 3^ cwt. superphosphate ; and 550 lbs. nitrate soda, 
containing nitrogen =100 lbs. ammonia, 

„ 10.— Parmyard manure, estimated to contain nitrogen =100 lbs. ammonia. 
„ 11. — Farmyard manure, estimated to contain nitrogen = 200 lbs, ammonia. 

Rotation Tlie Botation Experiments, — ^Mr. RandelFs original proposition 

experiments. compare, experimentally, the manure value of four different 

descriptions of cake, namely — 

Decorticated cotton-cake. 

Common cotton-cake, 

Linseed-cake, 

Rape-cake. 

Calculation showed, however, that taking into consideration the 
comparatively small proportion in the total dung of the con- 
stituents yielded by the purchased food consumed, there womld 
not be sufficient difference in the manure value of dung made 
by the use of equal quantities in each case of these four feedings 
stuffs to lead to the expectation that separate feeding experiments 
with them, followed by separate field experiments made with^ the 
dungs produced, would give results sufficiently distinctive to fensh 
any leUable basis of estimates of their actual and compasBitibre 
manime. value. . , . . ' '-i ■ " 

It was decided, therefore, to limit the inquiry to cmnpsratwe 
experiments between decorticated cotton-cake^ which, among 
purchased feeding-stuffs, has a very high manure value, and 
maize-meal, which has a very low manure value ; and to com- 
pare the effects of the manures obtained by the consumption of 
these foods with those of artificial manures supplying, in one 
case, the same amount of nitrogen, potass, phosphoric acid, <Scei, 
as is estimated to be contained in the manure from the cotton- 
cake consumed^ and in another the same as in that from the 
maize-meal consumed. 

Feeding ex- Accordingly, four feeding experiments have been conducted, 
perimeats. which the same amount of litter has been used, and 

the same amount of roots and the same amount of wheat-straw 
chaff consumed. In Experiment 1, 1 000 lbs. decorticated cotton- 
cake were given in edition ; and in Experiment 2, 1000 lbs. 
maize-meal. In Experiments 3 and 4, no purchased food was 
given ; hut in Experiment 3 artificial manures estimated to con- 
tain the same amount of the chief constituents as the manure 
from 1000 lbs. of cotton-cake, and in Experiment 4 the same as 
from 1000 lbs. maize-meal, will be applied to the land, in addition 
to the root and chaff manure. 

It may be explained that the amount of nitrogen, &c,, in the 
immire from the purchased foods is calculated according to the 
same rule as that adopted in the construction of Mr. Lawes^ 
table of the estimated value of the manure obtained by the con- 
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sumption of different articles of food.* That is to say, in the 
case of foods of high percentage of nitrogen, such as cakes and 
pulse, 10 per cent, of the total nitrogen of the food is deducted 
for increase in live weight and for some loss, and 90 per cent, 
is reckoned to be recovered in the manure ; and in the case of 
foods of comparatively low percentage of nitrogen, such as the 
cereal grains, 15 per cent, is deducted for increase and loss, and 
85 per cent, is estimated to go into the manure. Of the mineral 
constituents, phosphoric acid, potass, &c., generally a consider- 
ably less proportion of the amount of them in the food than of 
the nitrogen is deducted; but the deduction of a little more 
or a little less of these very immaterially affects the valuation of 
the manure. 

The rotation adopted is the ordinary four-course — of roots, Eotation 
barley, seeds, and wheat. There are four kinds of manure to be 
applied for the roots, as above described, to each of which 1 acre 
Im been allotted. When the land is in seeds. Plot 1 will be fed by 
idieep with a given amount of cotton-cake ; Plot 2 with the same 
amount of maize-meal ; Plot 3 without purchased food ; but arti- 
ficial manure, supplying the chief constituents estimated to be 
contained in the manure from the cotton-cake consumed on 
Plot 1, will be applied to the succeeding wheat ; Plot 4 also will 
be fed without purchased food, but artificial manure, estimated 
to be equal to that from the maize-meal consumed, will be applied 
to the succeeding wheat. 

Accordingly, 4 acres of barley grown in 1876, after spring 
tares fed once with cake, were sown with seeds ; and 4 acres 
were sown with mangolds. The remaining portion of the field 
was again sown with barley, but manured with 7 cwt. of rape- 
cake per acre ; '4 acres of it were sown with seeds to come under 
experiment next year ; and 4 more will be sown with roots, and 
also come under experiment next year. Thus 8 acres came 
exact experiment this year (1877), and the remaining 8 
will come in 1878. 

The &Ilowing plan shows at one view the course of cropping 
of the Ifi acres under rotation experiments; — 



3Rotation,No. 1. 
4 Acres, 

Eotation, a. 
4 Acres. 

Eotation, No. 3. 
4 Acres. 

Eotation, No. 4. 

4 Acres. 

1877 

Seeds. 

Boots. 

f Barley, with 7 cwt. Bape-l 
\ cahe per acre. / 

1878 

1879 

1880 
1881 

Wheat 

Boots. 

Barley. 

Barley. 

Seeds. 

Wheat. 
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Barley. 

Boots. 

Barley. 

Seeds, 

Wheat 


* ‘Journal of tUe Eoyal Agricultural Sodety of England/ vol. xi., s.s., Part I. 
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In the introduction to this sketch of the influence of chemical 
discoveries on the progress of English agriculture I briefly 
alluded to the value of the Rothamsted field experiments ; in 
the concluding pages I again referred to them somewhat moi'e 
in detail, and at the same time spoke of the recent extension of 
field experiments in England and Scotland. This short account 
of the experimental stations in Great Britain may appropriately 
wind up my report, for it appears to me suggestive of the 
direction which chemico-agricultural investigations have to 
take, in a more decided manner and on a more extended scale 
than in years past, in qrder to be followed by practically useful 
results. 

Agricultural not less than scientific progress, in a great 
measure, is based on well-conceived and carefiilly executed ex- 
periments ; and in no department of inquiry so much remains 
to be accomplished as in the difficult and intricate field of 
agricultural experiments. During the past twenty-five or thirty 
years the chemical ground, so to say, has been well cleared by 
numerous analytical researches into the composition, physiological 
effects, and |>ractical value of many kinds of feeding-materials, 
the composition and chemical properties of soils, ^nd^ the 
chemical character and ralue of manures ; and the time has now 
arrived when the labours of the chemist can only be expected to 
bear still more useful fruits than hitherto if his investigations 
are largely put to the test of practice in the fields and feeding- 
stalls of the farmer. 

Let us therefore hope that the example set by Mr. Lawes, 
at so much expenditure of time and money, and with so much 
benefit to the agricultural community at large, will stimulate 
others, as it has done of late the Council of the Royal Agri- 
cultural Society of England, to promote the establishment and 
maintenance of agricultural stations, which, if well directed, are 
calculated to exert the most beneficial influence on the future 
progress of British agriculture. 
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THE EOYAL AGEICULTUEAL SOCIETY 
OE ENGLAND. 


Introduction. 

It has been thoughit desirable to add to the foregoing series of 
Memoirs on Engllsb Agriculture, a brief account of the Royal ' 
Agricultural Society of England, — the institution under whose 
direction this book has been written, and upon whose model 
the Societe des AgrLculteurs de France was framed. Mr. C^ird 
has already mentioned the absence of a Ministry of Agriculture 
from our executive government, and the distribution of certain 
statistical, sanitary, and judicial functions between the Board 
of Trade, the Privy Council, and the Inclosure Commission. 
The other duties which usually devolve upon Ministries of 
Agriculture, such as stimulating improvement in the various 
breeds of live stock, in the cultivation of the land, in the 
education of the agricultural classes, and generally in what has 
been termed ^^the propaganda of agriculture’^ are in England 
ignored by the Government, and therefore left to the “ private 
initiative” of individuals or Societies. The Royal Agricul- 
tural Society of England is the largest and the most influential 
of the Societies which have been established in the three king- 
doms for the advancement of agriculture. Owing to its national 
character and the extent of its operations it has obtained the 
support of a large number of leading landowners and tenant- 
farmers in England and Wales, besides not a few in Scotland 
and Ireland, which portions of the United Kingdom also possess 
their own national Societies. Nearly every county and even 
many smaller districts in England can also boast of their 
Agricultural Society, each one having its independent manage- 
ment and its own annual Exhibition, except when the ‘‘ Royal ” 
comes their way, at which time the county Society generally 
suspends its Show for the year, and makes a contribution from 
its funds towards the expenses of the national Exhibition, most 
frequently in the form of special prizes having a local interest. 
It need scarcely be added that the Society receives no subsidy 
from the Goveinment in aid of any of its operations. 
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CHAPTEE L 

Objects, Constitution, and Management. 

The Royal Agricultural Society of England commenced its 
career in 1838 under tba name of “ The English Agricultural 
Society.’^* On March 26th, 1840, it obtained a Royal Charter of 
Incorporation, which enumerated the chief founders of the Society, 
and recited that they had formed themselves into a Society for 
the general advancement of English Agriculture,” and that an 
essential principle ” of its constitution was, ‘‘ the strictest 
exclusion from their councils of every question of discussion 
having a political tendency, or which shall refer to any matter 
to he brought forward, or at any time pending, in either of our 
Houses of Parliament.” Accordingly, the Royal Charter was 
granted ‘‘ under the condition that a principle of its constitution 
shall he the total exclusion of all questions at its meetings, or 
in its proceedings, of a political tendency, or having reference 
to measures pending, or to he brought forward, in either of our 
Houses of Parliament, which no resolution, bye-law, or otE^r 
enactment of the said body politic and corporate, shall any 
account or pretence whatever be at any time aliow«d & 
infringe.” Political subjects were further defined to be thoife 
questions of debate on which the people of every individual 
country entertain sentiments so much at variance with each other.” 

The exclusion of questions of a political nature from the 
Objects of the Society was no doubt essential to its success at 
the time when the Royal Charter was granted; and if the 
Charter has conferred on the Society no other benefit, it had 
the very beneficial effect of producing cohesion in the newly 
formed association by giving the force of law to what was 
previously a voluntary resolution which might have been 
rescinded by the majority of members present and voting at 
any Meeting of the Council. Of late years it has often been 
qimstioned whether the Society should not be at liberty to 


* It may he desirable to meuhon that in the United Kingdom there is no 
obstacle to the volimta^ association of individuals for the promotion of any law- 
ful object. The embodying of such an association into a corporate body, which 
has power to hold pfopei^ in its own name, and to be itself responsible for its 
debts-^thus relieving the individual members from personal pecuniary liabilities 
arl®bag out of its action — can be accomplished either by means of a Royal 
Charter, or (of late years) by registration under the “Limited Liability Coia- 
pimies Ants.*' In the former case, the objects and rules of the association must 
by the Privy Oonneil, and their essence is embodied in the Royal 
Irwpara^W®^ fhe limits of which must not be exceeded. In the 

m ease, ^ Board of Trade is the examining body, and its function has a 
#'fe^ 4oh]^€Tcial' character. Royal Charters are not now granted except 
oC recognised public utihty. 
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discuss practical questions which are to come before Parlia- 
ment ; and the Government itself has from time to time sought 
information on such subjects from the Council and officers of 
the Society. These cases, however, have not actually been, at 
thfe time they were under discussion, pending in either House, 
but were preliminary to that state of things which the Charter 
seems to contemplate. No objection, therefore, has been raised 
to the Society petitioning the Government to take measures, for 
instance, to defend agriculturists against a common enemy, such 
as the Cattle Plague or the Colorado Beetle ; bur there would 
be an insuperable objection to the discussion by the Society or 
the Council of the provisions of any Bill which might be laid 
before Parliament for such purposes. 

The Charter not only informs the Society what it may not Objects of the 
do, but states its function to be “the general advancement of 
English Agriculture” and the prosecution of the following 
national objects, namely : — 

First, to embody such information contained in agricultural publications, 
and in other scientific works as has been proved by practical experience to be 
useful to the cultivators of the soil. 

“Second, to correspond with Agricultural, Horticultural, and other Scientific 
Societies, both at home and abroad, and to select from such correspondence 
all information which, according to the opinion of the Society, may be likely 

lead to practical benefit in the cultivation of the soil. 

Third, to pay to any occupier of land, or other person who shall under- 
take, at the request of the Society, to ascertain by any experiment how far 
such information leads to useful results in practice, a remunemtion for any loss 
that he may incur by so doing. 

“ Fourth, to encourage men of science in their attention to the improvements 
of agricultural implements, the construction of farm-buildings and cottages, 
the application of chemistry to the general purposes of agriculture, the de- 
struction of insects injurious to vegetable life, and the eradication of weeds. 

“ Fifth, to promote the discovery of new varieties of grain and other 
vegetables nseful to man, or for the food of domestic animals, 

, , “ Sixth, to collect information with regard to the management of woods, 

Santations, and fences, and on every offier subject connected with rural 
§ji]f^dvement, 

Kvf « Seventh, to take measures for the improvement of the education of those 
who depend upon the cultivation of the soil for their support. 

; “Bjighth, to take measures for improving the veterinary art, as applied to 
cattle, sheep, and pigs. 

“ Hinth, at the lEeetings of the Society in the country, by tbe distribution 
of prizes, and by other means, to encourage the best mode of farm cultiva- 
tion and the hr^ of live stock. 

“ Tmth, to promote the comfort and welfare of labourers, and to encourage 
the improved management of their cottages and gardens.” 

These Objects have been well embodied in the Society’s motto, Practice with 
“ Practice with Science,” and to describe the manner in which 
they have been carried out will be the chief aim of this paper. 

It is necessary, however, to give a brief sketch of the “ Gonsti- Constitution. 



Biection and 
jjowers of 
President and 
Council. 
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tution and Management ” of tlie Society, to enable the mode in 
which its operations are conducted to be properly understood. 
The Charter enacts that the Society shall consist of an indefinite 
number of Subscribers classed according to their rate of pay- 
ment into Governors and Members (with such individual privi- 
leges as shall appertain to them respectively), as well as such 
Honorary, Corresponding', and Foreign Members as may be 
found desirable. It also stipulates that there shall be an Annual 
General Meeting held in London on the 22nd of May ; a General 
Meeting held in December, also in London ; and a third “ in 
such other part of England or Wales as shall be deemed most 
advantageous in time and place for the advancement of the 
objects of the Society.” At the Annual Meeting in May the 
Governors and Members ‘‘have the full power and privilege 
of electing the President, Trustees, Vice-Presidents, and other 
members of the Council from the Governors and Members but 
beyond this point they have no voice in the management of the 
Society, for the Charter further enacts “ that the President and 
Council shall have the sole management of the income and 
funds of the said body politic and corporate, and also the entire 
management and superintendence of all the other affairs and 
concerns thereof.” This condition is not usually found in tb® 
Charter of Incorporation of a learned Society, and its inseriion 
in this Society’s Charter is probably due to the political circum- 
stances of the time. Harstness has been wisely softened as much 
as possible by the Bye-laws which have been enacted by the 
Council. These permit Governors to be present at the meetings 
of the Council, and to speak, though they may not vote. It is 
also the practice to ask the Members at the General Meetings 
whether they have any suggestions to offer for the consideration 
of the Council ; and the suggestions inade on those occasions 
receive careful attention at the next meeting of the Council. 
Thus, although the Council have the entire management and 
control of the affairs of the Society, the Members have the 
opportunity of expressing their views on the action of the 
Council at the General Meetings three times in the year, and 
the Governors can do the same at each Monthly Council. 
Further, all the Trustees and Vice-Presidents, of whom there 
are twelve of each title, are elected annually at the General 
Meeting in May, when 26 out of the 50 other Members of the 
Council are also elected by the Governors and Members then 
assembled. Therefore two-thirds of the Council might be 
replaced at any Annual Meeting. 

Governors pay an Annual Subscription of 5/., or a Life 
position of 50/. ; and Members pay an Annual Subscription of 
1/., or a Life Composition of 10/. At the last General Meeting 



The Royal Agricultural Society of England, 863 = 5 ^/ 

held in December, 1877, the numbers of the Society were as Number of 

follows : “ Governors and 

Members. 

81 Life Governors, 

74 Annual Governors, 

2280 Life Members, 

4182 Annual Members, 

17 Honorary Members. 

Total . . IqU 

The income from Annual Subscriptions for the year is thus Finance, 
theoretically 4552Z. ; and in the year ending December 31st, 

1877, it was actually 4413Z. 18s. In that year, however, the 
Life Compositions received amounted to 1201Z., and the question 
therefore arises, in what manner are such payments treated ? In 
the infancy of a Society the recognised principle is that all 
Life Compositions should be invested either in dividend-paying 
stocks or in some property of a permanent and remunerative 
character. When, however, a Society acquires stability, and 
may be regarded as established on a permanent footing, it is 
generally held to be sufficient if the acquired property repre- 
sents a sum equal to that of the Life Compositions of existing 
Members. Thus, if 100 new Members pay Life Compositions 
amounting to lOOOZ. in any year, and if during the same year 
100 old Life Members die, it would be safe to treat the sum 
of lOOOZ. as part of the income of the year, for the interests 
created are balanced by the interests extinguished. At the end 
of 1876, the value of the Society’s property was 30,12 6Z., of 
which 25,5 HZ. was invested in Government securities, while 
the compositions of Life Governors and Life Members on the 
list at the General Meeting in December amounted to 26,85 OZ. 

This is as close an approximation to theoretical requirements 
as can fairly be expected in the accounts of a Society whose 
finances must fluctuate with the result of its annual Exhi- 
bition, and whose expenditure includes large annual grants to 
defray the cost of important scientific investigations. 

It may be of interest to mention the proportionate cost of the 
several departments of the Society’s work to each of the 6634 
members, supposing all to pay an Annual Subscription of IZ. 

That sum would roughly be apportioned as follows; manage- 
ment, including rent, taxes, dec., printing, postage, &c., and 
salaries would absorb 65 . 6 d, ; * Journal,’ including postage, but 
deducting sales, 4^. Qd, ; Chemical, Botanical, Veterinary, Edu- 
cation and other grants, 5^. ; thus ^ leaving a margin of 4^. in 
the £, or 20 per cent towards the cost of the annual Exhi- 
bition. 

YOL. XIV.— S. S. 3 M 
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Table — Showing the NuMsm of Membees, the Eeceipts and the 
Expendituee of the Eoyal Agrioultubal Society of England 
from 1841 to 1877 inclusive. 


Year, 

No. of 
i Members. 

Subscriptions, 
iucluding 
O>mpositions 
of Ufe 
Members. 

Divi- 
dends on 
Stock. 

Total 

Eeceipts. 

Total Ex- 
penditure. 



£ 

£ 

£ 

£ 

1841 

4595 

5818 

200 

6018 

3493 

1842 

5834 

5884 

214 

6098 

3630 

1843 

7000 

6628 

245 

6873 

3984 

1844 

6927 

7117 

320 

7437 

3921 

1845 

6933 

6342 

251 

6503 

3402 

1846 

6971 

7040 

221 

7261 

5063 

1847 

6391 

6365 

221 

6636 

4112 

1848 

6335 

5211 

312 

5528 

3830 

1849 

5512 

6372 

280 

6652 

4131 

1850 

5261 

6083 

321 

6404 

3994 

1851 

5121 

5953 

321 

6274 

3664 

1852 

4981 

5244 

334 

5578 

3892 

1853 

4923 

4801 

827 

5128 

4022 

1854 

5177 

5053 

335 

5388 

3362 

1865 

4882 

3449 

261 

3710 

3678 

1856 

4979 

5156 

259 

5415 

3538 

1857 

5068 

3728 

265 

3993 

405i 

1858 

5146 

5339 

282 

5621 

3734 

1859 

5161 

3027 

289 

3316 

3466 

1860 

5165 

6398 

319 

6717 

3877 

1861 

4633 

4789 

425 

5214 

4181 

1862 

4823 

5463 

505 

5968 

6041 

1863 

5183 

.5050 

478 

5528 

3960 

1864 

5496 

5144 

546 

5690 

4282 

1865 

5752 

1 4796 

672 

5468 

5140 

1866 

5622 

1 4238 

561 

4799 

5501 

1867 

5465 

4835 

518 

5353 

4869 

1868 

5461 

4732 

487 

5219 

4950 

1869 

5446 

5043 

649 

5692 

5021 

1870 

5438 

5138 

! 786 

5954 

1 4459 

1871 

5648 

4958 

; 748 

: 5706 

4859 

1872 

5766 

5998 

754 

6352 

4934 

1873 

5916 

5085 

765 

I 5850 

5891 

1874 

5846 

5269 

733 

: 6002 

5256 

1876 

6145 

6264 

607 

6871 

5614 

1876 

6349 

5752 

565 

6317 

5604 

1877 

6634 

5614 

752 

6366 

6867 


The operations of the Society are so extensive that an 
efficient organisation is an absolute necessity. The Charter 
gives power to the President and Council both to appoint, and, 
as they may think fit, to remove, one general Secretary to the 
Society,” whose duties must be defined by Bye-laws or special 
resolutions, but no other executive officer is mentioned. Uuder 
tte gefiei^ clause giving them the sole management of the 
hfi&irs, the Council have power to appoint such other 
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officers as they may deem necessary, but those officers cannot con- 
tract or discharge in the name and on the behalf of the Society. 
Practically, the only paid oiSicers of the Society, other than the 
Secretary and his staff, are its scientific advisers, as will be ex- 
plained presently, for even the editorship of the ‘ Journal ^ has 
for the last ten years been merged in the secretaryship. 

The direction of the Society’s affairs must therefore be the stamliag 
work of the Council in reality as well as in name ; and for this Cojnmitte-?-?. 
purpose each department of affairs is placed under the charge of 
a Standing Committee. These Committees report to the Council 
at large, and in the event of their recommendations being adopted, 
it becomes the duty of the Secretary to carry them out, and in 
cases of difficulty to confer with the Chairman of the Com- 
mittee having charge of the department affected. This system 
is common in England, where all classes of society are thoroughly 
imbued with the principles and practice of self-government.” 

The most able members of the community give their time and 
thoughts to the affairs of the country and of its several institu- 
tions in the interests of the public at large. Thus a large, an 
instructed, and an influential governing body, who work for 
the honour and the pleasure that such labour brings with it, is 
generally found, as in this case, controlling the affairs of an 
institution established for the public benefit. 

The President of the Society is elected for one year only, and President, 
according to the Charter is not eligible for re-election until after 
an interval of three years. The list of Past-Presidents contains 
the names of some of the most influential landowners and most 
prominent agriculturists in the country, including the late 
' Prince Consort, the Prince of Wales, the late and the present 
{ Dukes of Richmond, the late Earl Spencer (first President), 

I the late Lord Walsingham, the present Earl Cathcart, Viscount 
I Bridport, and Lord Vernon, the late Mr. Pus,ey, M.P., Sir H. S. 

I Meysey Thonmson, and Mr. E. Holland (the founder of the Royal 
AgriiGultural College), and many others whose names are house- 
words in the annals of English Agriculture. 

The President of the Society for the current’ year (1877-78) Fimctious of 
is Colonel Kingseote, C.B., M.P., of Kingseote, Gloucestershire ; 
and the following is a list of the principal Standing Com- 
mittees, with the names of their Chairmen : — 

■ Committees. Chairmen. 

Finmce .. .. Mr. 0* Kaudell, of Ohadbury, Worcestershire.'* 

Selection .. Earl Cathcart, of Thomton-le-Street, Yorkshire. 

Stooh Frizes Mr. B. Milward, of Thuigartou, Nottinghamshire. 

lm(plement .. .. Mr. Hemsley, of Shelton, Nottinghamshire. 

Lancashire 

' ■ 3 M 2 
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Committees, 


Chairmen. 


Bliowya/rd Contmcts 

QJi&nical 
Botanical .. 

Yeterinwry .. 

Journal 
Education .. 


IMr. JacoTj Wilson, of Woodhorn Manor, Northnm- 
[ berland. 

'Mr. W. Wells, of Holme Wood, Northamptonshire. 
Mr. 0. Whitehead, of Maidstone, Kent. 
rHon. W. Egerton, M.P., of Kostherne Manor, 
[ Cheshire, 

Mr. J. D. Bent, of Bihston Hall, Yorkshire. 

Duke of Bedford, of Wohurn Abbey, Bedfordshire, 


The foregoing brief sketch of the Objects, Constitution, and 
Management of the Royal Agricultural Society will, I trust, be 
sufficient to enable readers of the following pages to understand 
how the Society’s operations are carried but under the supervision 
of the Standing Committees just enumerated. It has already 
been mentioned that the Society’s motto is “ Practice with 
Science,” and I shall now endeavour to show how its functions 
are performed in accordance with that epigrammatic synopsis 
of its objects. The Finance Committee, of course, have charge 
of the accounts. The Selection Committee recommend the 
election of successors to vacancies in the Council and in the 
various Honorary ojSices. The Stock Prizes, Implement, 
Country-meeting, and Showyard Contracts Committees divide 
amongst them those objects which come under the head of 
“Practice;” the Chemical, Botanical, and Veterinary Com- 
mittees include the “ Science,” while the ‘Journal’ and ‘Educa- 
tion’ Committees deal with those subjects which form the 
connecting link suggested by the central word in the Society’s 
motto, and which I have placed under the heading of “The 
Propaganda of Agriculture.” 


CHAPTER II, 


Axmnal 

ExhibitioQ. 



Pkaotioe. 

Annual Exhibition . — Improvements in Agricultural Practice are 
stimulated, and successful attempts are rewarded by the Society 
at or in connection with an Annual Exhibition, which is held 
under the clause of the Society’s Charter which stipulates that 
in addition to the two General Meetings held annually in 
London, there shall be held a third “in such other part of 
England or Wales as shall be deemed most advantageous in time 
and place for the advancement of the objects of the Society.” 
This meeting is afterwards mentioned as the Country Meeting,” 
and by that name it is generally known to the Members and 
referr^ to in official documents. Before the incorporation ! of 
the principle of a peripatetic Country Meeting 
fiSi and it took the form^ which it has since 
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maintained on an ever-increasing scale, of an annual Exhibition 
of Live Stock, Agricultural Implements, Farm Produce, and 
Miscellaneous Articles of domestic utility. For more than 
thirty years the Country Meetings of the Society were under 
the honorary direction of Mr. B. T. Brandreth Gibbs, to whose 
fostering care and unremitting exertion much of the success of 
the Exhibitions must be ascribed. Mr. Gibbs retired upon his 
well-won laurels in 1874 ; and his office was divided between 
an Honorary Steward of General Arrangements and the paid 
officers of the Society. The following is a list of the Honorary 
.Officers for the Liverpool Meeting last year : — 

Stewaed of Geneeal Aeeangements. 

Mr. Jacob Wilson, Woodhorn Manor, Morpeth, Northninberlancl. 

Stewaeds of Live Stock. 

Hon. W. Egeeton, M.P., Eostherne Manor, Knutsford, Cheshire. 

Mr. Joseph Shuttlbwoeth, Hartsholme Hall, Lincoln. 

Mr. William Wells, Holmewood, Peterborough, Northamptonshire. 

Sir E. 0 . Musgravb, Bart., Edenhall, Penrith, Cumberland. 

Mr. William H. Wakefield, Sedgwick, Kendal, Westmoreland. 

Stewards of Implements. 

Mr. J. Bowen Jones, Ensdon House, Montford Bridge, Shropshire. 

Mr. John Hei^sley, Shelton, Newark, Nottinghamshire. 

Mr. Q. H. Sanday, Wensley House, Bedale, Yorkshire. 

Steward of Forage. 

Mr. Thomas Eigby, Damhall Mill Farm, Winsford, Cheshire. 

It would be tedious, and of merely antiquarian interest, to 
describe in detail the earlier Shows of the Royal Agricultural 
Society for the purpose of showing the enormous development 
which has steadily gone on during the thirty-eight years which 
have elapsed since the first Show was held at Oxford in 1839. 
It may be mentioned, however, that at Oxford, in that year, 
there were twenty exhibitors of Implements, and at Cambridge, 
the following year, there were thirty-two. The report of this 
Dating stated that “ beyond cordroroersy such a selection of imple^ 
ments was mver before collected in one Showyardr Contrast these 
facts with these relating to the second Show of the Society at 
Oxford in 1870, when 359 exhibitors showed 7851 articles 
described in the Implement Catalogue. The exhibits of Live 
Stock, which were about 100 in 1839, attained their maximum 
of nearly 2000 at Battersea in 1862, and generally range between 
1200 and 1500 entries of Horses, Cattle, Sheep, and Pigs. Such 
an increase in the number of exhibits has entailed an enormous 
increase in the size of the Showy ard and in the expenses of every 
department of the Exhibition. Thus the area of the Show held 
at Liverpool in 1841 was 7 acres, and that of last year’s Exhi- 
bition held at the same town was no less than 70 acres, — an area 


Honorary 

officers. 


Deyelopment 
of Show. 
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Kesiilts from 
1889 - 1877 . 


which left little or no superfluous land unoccuniefl Rnf if ^i, 
extent and the cost of Z annual ExhSfoThavc fo lald^ 
incieas^ of late years, it may safely he added that their 
^pulari^ and utility have at least advanced in an equal 
vear« Table, though incomplete for the twdve 

SX Agbicultueai, Sooietx since its Est!! 


Year. 


1830 

1840 

1841 

1842 

1843 

1844 

1845 

1846 

1847 

1848 
1840 

1850 

1851 

1852 

1853 
1864 

1855 

1856 

1857 

1858 
1850 
1860 
1861 
1802 

1863 

1864 
1866 
1866 

1867 

1868 


1870 

1871 

1872 ’ 

1873 

1874 

1875 

1876 

1877 


Place of Meeting. 


Oxford .. 
Cambridge 
I^iverpooT 
Bristol .. 
Derby . . 
Sontfiamptoii 
Shrewsbury 
Newcastle 
Northampton 
York 
Norwich 
Exeter .. 
Windsor 
Lewes . . 
Gloucester 
linoolu .. 
Carlisle .. 
Chelmsford 
Salisbury 
Chester 
Warwick 
Oanterbuiy 
Leeds . . 
Battersea 
Worcester 
Newcastle 
Plymouth 
No Show. 


— ^ 

Leicsester 
Manchester .. 
Oxford .. .. 

Wolyerhampton* 

Hull ;; 
Bedford . . 
Taunton 
Binningham , . 
Liverpool 


eg. 

Number 
of hnple- 
ments ex- 
biMted. 

•• 

312 


1 455 

.. 

508 

.. 

1 948 


( 942 

.. 

735 

.. 

1321 

.. 

1508 

.. 

2882 

*• 

1228 


1722 

.. 

1803 

.. 

1897 

.. 

1314 


2702 j 

.. 

2496 


3648 


4618 

.. 

3947 

.. 

5488 


5064 

j 

5839 


4024 

” 

4023 

ids 

4804 

.. 

6369 

.. 

7724 

.. 

7851 


7650 


5843 

•• 

5634 ] 


5931 ] 

.. 1 

4214 3 

.. 1 

6414 I 

■■ I' 

6930 1 


Stock ex- 
hibited. 


324 

610 

730 

575 

437 

637 

459 

718 

624 

619 

988 

655 

737 

735 

808 

752 

1027 

1026 

1159 

891 

1027 

1986 

1219 

1099 

934 

719 

994 

1315 


Number of 
Persons 
‘ admitted. 


Heceipts 
in excess 
of Ex- 
l>enditure, 


36,245 
37,635 
! 37,533 

32,982 
37,342 
62,589 
55,577 
42,304 
145,738 
124,328 
75,087 
114,683 
88,036 

61,837 

97,138 

189,102 

75,749 

108,213 

87,047 

104,722 

71,989 

47,768 

163,413 

138,354 


Expen- 
diture in 
exce^of 
Keceipts, 


im 

1434 

4471 


1342 


448 

9153 


3425 

4283 


£ 

1161 

939 

2166 

1806 

3164 

2142 

2995 

2138 

1636 

2826 

1958 

1629 

1294 

3218 

2083 

1002 

860 

19^2 

846 


2006 

3634 

1279 

743 


2040 


2504 

2175 

603 

413 

8717 




Duplicate Implements prohibited after this date. 
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Implement Department , — The subordinate position of this Exhibition of 
departm^t in the earlier Shows of the Society has been briefly 
mentioned, and contrasted with its present importance, which 
demands that two-thirds of the total area of the Showyard should 
be allotted to it. There is no department of the Society’s ope- 
rations which in past years gave rise to so much discussion as 
the action of the Council in their endeavour to encourage the 
invention and manufacture of improved agricultural machinery ; 
and it may be useful to give a brief outline of the history of the 
subject. 

At the present day it is almost impossible to realise the 
primitive condition of this now enormous industry at the time 
of the earlier meetings of the Royal Agricultural Society, before 
it had been systematically stimulated by the trials which were 
made in connection with the annual Country Meetings ; but the 
following extract from the late Sir H. S. Meysey Thompson’s 
paper “ On the Royal Agricultural Society and the Progress of 
Agriculture ” will carry more weight than the same facts ex- 
pressed in any other words : — ^ 

The subordinate position occupied by agricultural machinery at the time Subordinate 
of these [the two first] Meetings is sufficiently evident ; but a striking corro- position 
boration of the fact is to be gained in the first Essay read before the Society in 1839. 
(March 13th, 1839), by that accomplished writer, the late Mr. Pusey. The 
title of the paper was ‘ On the present State of the Science of Agriculture in 
England,’ and no one was more capable than Mr. Pusey of justly estimating the 
relative importance (according to the ideas of the day) of the numerous subjects 
discussed in that valuable and exhaustive article. f It is curious to find that 
the only implements there alluded to were the plough and the harrow, the 
turnip-slicer and the threshing-machine, with the exception of the following 
paragraph on the drill, which sounds so strange in the ears of a farmer of the 
present day that it seems barely credible that it should have been penned by 
one so thoroughly conversant with his subject at so late a date as 1839, 

^ The tm of another instnment, the drill-machine^ a more com'plicated om^ 
hy which the eeed is laid in regular roms^ has lately become frequent in Southern 
a$ well as in Northern Nngland ; though it has established itsey so slowly, that 
for a long time travelling machines of this kind have made yearly journeys 
Bvt§olk as far as Oxfordshire, for the use of those distant farmers hy 
whom" tlMr services are required,^ Volumes of proof of the complete revolu- 
tion whicii has taken place in farming implements since 1839 would not be 
more convincing than the simple announcement that Mr. Pusey, in his 
inaugural address to the Members of the Boyal Agricultural Society, thought 
it necessajfj^ to infonfi them that the drill was a machine by which the seed was 
laid in rigutar rows ; Or than the surprising fact which he records, that Suffolk 
drills have actually perambulated the half of England since the accession, not 
of good Queen Bess, but of her gracious Majesty, Queen, Victoria 

At the first meeting of the Society, in 1839, prizes for agri- Competition 
cultural implements in the form of money and medals 

* ‘ Journal of the Boyal Agricultural Society of England,* yol. xxv., pp. 9, 10. 

t Ibid, voh i, p. 1. . . 
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offered for competition, and the plan has been pursued ever since 
under various regulations. For some years, with few exceptions, 
no particular classes of implements were indicated as those which 
were specially designed for trial. As the stamp of the Society’s 
approval, by the award of a prize or a medal, became appre- 
ciated by the public, and therefore more desired by the manu- 
facturers, more new implements were exhibited year after year, 
and a continually increasing number had to be tried in the 
comparatively short time available for the purpose, in the week 
preceding the Show. The effect of the system pursued was, 
however, very marked ; and, after an experience of ten years, 
was thus described in the Reports of the Stewards of Implements 
for 1848 and 1849 

Its advantages. « The principal advantages to be derived from Shows of Implenients may he 
classed under three heads, of which the first and most important is, that the 
awards of prizes should point out to every farmer who enters the Showyard ihe 
hest implements in their respective classes which the kingdom produces. 
Farmers, as a body, have neither the means nor the leisure required for travelling 
about to visit the manufactories of the various implement-makers j nor, if * this 
were practicable, could they safely decide on the comparative efficiency of their 
r^pective productions by merely seeing them in the makers’ yards. It is, 
th^efore, a great advantage to the farmers of any district to have a large show 
of implements brou^t into dMir neighbourhood, especially when the best of 
each class are pointed out to them by competent judges after a fair trial* 

“ The attention of some of the leading members of the Society (especially of 
the late lamented Mr. Handley) was earnestly directed to the improvement of 
this department, and they soon perceived that little was gained by collecting 
implements in a Showyard for people to gaze at, unless an adequate trial could 
be made of their respective merits. To attain this end great exertions were 
made, and every improvement in the mode of trial was followed by so marked 
an increase in the number and merit of implements brought forward at subse- 
quent Shows, as to prove the strongest incentive to further effort . . . The 
^ditional amount offered in prizes at the later meetings has tfedoubtedly 
assisted in creating this great increase of competition, but it cannot con- 
sidered the principal cause, since the implement-makers are unanimous in 
declaring that, even when succe^fdl, the prizes they receive do not reimburse 
them for their expenses and loss of time. How, then, are the increased 
exertions of the machine-makers to be accounted for? Simply by the fact 
that the trials of implements have gradually won the confidence of the farmer, 
so that, when selecting implements for purchase, he gives the preference to 
those which have received the Society’s mark of approval , . , 

"It thus appears that, concurrently with the extension and improvement of 
the trials, a corresponding increase and improvement has taken place in the 
exhibitions of implements ; and though it is difficult io prove that the one has 
been the cause of the other, still the probability that such is the case almost 
amounts to certainty, when it is found that classes of implements which 
are so faulty in construction as to be strongly animadverted on by th« Jtfees 
at one Jiijeetmg, are at the next nearly free from those defects 
.previously pinted out. .... If the forgoing reasoning be 
Itcts on wmch it is founded' will not” admit of question), the ■ 

* ^ the.iEoyiil, Agricultiiral Society d 
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claim to hive been, in great measure, the authors of the very rapid improve- 
ment made of late in almost every kind of agricultural implement.” * 

It will thus be seen that an experience of ten years was suffi- 
cient to demonstrate the utility of the Trials of Implements. 

The anxiety of manufacturers to obtain the Society’s medals 
and prizes kept pace with the increasing importance which was 
attached to them by the agricultural community. It therefore 
became necessary to spread over a series of years the labour and 
cost of submitting to trial the ever increasing variety of farm 
implements. Accordingly a triennial scheme was arranged in Classification 
1855, as the result of an interview between the Council of the 
Society and a deputation of the Agricultural Implement manu- ‘ 
facturers. This first division was as follows : — 

1. Implements for tillage and drainage. 

2. Machines for the cultivation and harvesting of crops. 

3. Machines for preparing crops for market and food for 

cattle. 

This scheme was expanded to a quadrennial one in 1859, but 
again reduced to a triennial in 1864, and afterwards enlarged 
to a quinquennial in 1869. This last classification, in spite 
of its extension, was found too condensed for practical use, and 
was further expanded on account of the time required to try, 
thoroughly and scientifically, the increasing number of imple- 
ments in each class. The following statement of the amended 
classification, arranged in its natural order and not as actually 
tried, will give the best idea of the trial-system in its final 
development : — 

1. Horse-power machines and implements used in tillage. 

2. Steam-power machinery used in tillage. 

3. Machines and implements used in the cultivation and 

carrying of crops. 

4. Machines and implements used in the harvesting of 

grass crops. 

5- Machines and implements used in the harvesting of 

grain and root crops. 

6. Machines and implements used in the preparation of 

crops for market. 

7. Machines and implements used in the preparation of 

food and in the feeding of stock. 

At the present time a rotation or classification of implements Existing 
for trial in successive years is not included in the Society's pro- system, 
gramme* For some years the cost of the trials of agricultural 
implements to the Society alone has exceeded an average of 

^ * Journal of the Eoyal Agricultural Society df England,’ vol. x., p. 528. 
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2000L per annum, while the cost to the numerous competitors 
must have been enormous. In itself, the cost of a public benefit 
is regarded bj the Society as of secondary importance ; but it is 
essential that, as trustees for the public, the Council see that the 
benefit obtained is commensurate with the outlay which it has 
entailed. Of late years, it has become increasingly evident that 
the quality of certain classes of agricultural implements had 
become so uniform that no public advantage could be derived 
by submitting them to further competitive trials, until, at least, 
the expiration of several years ; therefore in 1875 it was decided 
that the trials should, for the present, be confined to the follow- 
ing classes of Implements : — ^Machinery for cultivating the land 
by Steam-power, Double Ploughs, Root-thinners, Manure-dis- 
tributors, Mowing Machines, Horse-rakes, Haymakers, Reaping 
Machines, Sheaf-bindersj Stacking Machines, Thatch-making 
Machines, Agricultural Tocom'otives and Waggons citable to 
be drawn by them. This list is not classified, but, according to 
circumstances, the Council selects certain classes of the imple- 
ments contained in it for sq)ecial encouragement in each year, 
and this has recently been done three years consecutively ih the 
case of sheaf-binders. The agricultural wants of the looaUi||R ‘ih 
which the Exhibition is to be held also receive aiiisntiW^ 

* For instance, at Bristol, which is in the centre of a 3^4 . a^iry district, 
the'following prizes are this year (1878) offered for di^iry — 


„ Peizes. 

1. For the best Milk-can, suitable for conveying milk long distances by 

road or rail without injury .. .. .. 10 

2. For the best Churn for ohuming a sufficient quantity of niilk to 

produce not more than 20 lbs. of butter.. .. .. , .. 10 

8. For the best Churn for churning a sufl^enfe quantity of cream to 

produce not more than 2011^. of hutt^.. .. .. .. .. 10 

4. For the best mechanical or autoatio Butter-worker, suitable for 

large dairies and for factories .. .. .. ..10 

6. For the best mechanical or automatic Butter-worker, suitable for 

small dairies ; price to be specially considered 10 

6. For the best Cheese-tub ; economy of labour to be specially considered 10 

7. For the best Curd-knife 5 

8. For the beat Curd-mill .. .. .. .. 5 

0. For the best Cheese-turning apparatus .. 10 

10, For the best mechanical means of cl^nsing churns and other dairy 

utensils .. .. .. ,, 10 

10 

:!-o 


11. For the best automatic means of preventing the rising of cream 

.. .. .. ,, 

For the tet method of keeping a large quantity of milk at a tempe- 
V ratijie u^er 40P Fahr., for a period of not less than twelyebburaj. 
'■r e&mmiiml for pracrical purposes .. .. , ... ' Ari 


20 

m 
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and any new implement or important improvement exhibited 
at any Show may be put to trial and receive an appropriate 
award if found worthy of the approval of the Society’s 
Judges.^ 

The detailed results of the Society’s eifForts to encourage the steam-culti- 
improvement of agricultural machinery would require a volume 
for their description, and cannot be even glanced at in this 
brief Memoir. It may, however, be claimed for the Society 
that, without pursuing any chimerical views of over-sanguine 
inventors, it has appreciated and steadily fostered the germ of 
any real improvement in the mechanical appliances of the farm. 

The encouragement of steam-cultivation may be cited as an illus- 
tration of the manner in which such questions have been dealt 
with by the Society. At the Lincoln Meeting in 1854 Mr. Fowler 
received a Silver Medal for a Steam Draining Apparatus,” 
and at the close of their report on its work when under trial, 
the Judges remarked, ^‘Surely this power can be applied to 
more geueral purposes. We earnestly commend this idea to our Its origin 
engineers and mechanists.” In the following year the Society, 
acting upon this hint, offered a prize of 200Z.j without effect ; 
but in 1856 two competitors appeared at the Chelmsford 
Meeting to contest the prize, then increased to 500Z., “ for the 
Steam-cultivator that shall in the most efficient manner turn 
over the soil,t and be an economical substitute for the plough or 
the spade.” Neither of the competitors fulfilled the conditions 
included in the terms of the prize ; the offer of which was 
renewed the next year at the Salisbury Meeting, and again the 
year after at Chester. At the latter meeting the prize of 500Z, 
was awarded to Mr. Fowler, and a Gold Medal to Messrs. J. and F, 

Howard. At Warwick in 1859, Worcester in 1863, Leicester 
in 1868, and lastly at Wolverhampton in 1871, the relative 
merits of different systems of steam-cultivating machinery were 
put to the test, and on each successive occasion in a more exhaus- 
tive mstnner. In 1866 the Society appointed three Committees 


* Sffe tea Silver Medals* the award of whidx the Judges appointed hy 

the Ootmoil have the power of recommending in cases of sufficient merit in Kew 
Implements. 

t Mr. Smith, of Woolston, has always argued against this condition of the 
Society's prize for a steam^cultivator, and has maintained that for effective culti- 
vation by steam it' was not necessary that the soil should he inverted. In this 
respect he was very rduch in advance of his time, and at present a groat number 
of practical agriculturists are of opinion that the best use of steam power, es;^- 
cially as a preparation for the root-crop, is to thoroughly break up and pulverise 
the subsoil without bringing it to the surface. At the same time, it must be 
observed that much less power is recjuired to break up the soil than to turn it 
over with a plough, and that Mr. Smith’s steam-tackle, which competed at 
Chelmsford, was not designed to comply wii^ the condition which was embodied 
hi tbe Society's offer of their Prize, and by which their Judges were bound. 
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of Inspection to inquire into and report upon the results of steam* 
cultivation in the various counties of England and Wales up to 
that date, with special reference to different classes of soils, and 
to different descriptions of ownership of this kind of farming 
machinery, including partnership arrangements and systems of 
hire. One of the three reporters (Mr. J. A. Clarke) thus tersely 
sums up the work of these Committees and the objects with 
which it was undertaken: — 

Its position The experience of some 140 practical farmers upon an area of 66,000 acres 

in 1866. arable, — consisting of holdings of all sizes, from less than 200 up to 2500 

acres, and averaging 536 acres each ; embracing a great diversity of soils, and 
situated in the most varying climates, from the draughty east to the rainy west, 
from the chilly north to the sunny south ; an experience derived from four up 
to ten years’ employment of all the different forms of apparatus now in use, 
under every system of working, and with every style of management ; an ex- 
perience also, for the most part, investigated upon the spot by ten business 
men, whose names and reputation are staked upon the truthfulness and im- 
partiality of their Beports, — ought to establish the success or denmnstrate the 
failure of steam-tillage in this kingdom. And the Society’s muninbent outlay 
upon the Inquiry will be sanctioned by results, if only a small i^ceffta^ of 
its members and of tbe proprietors and tenants of land still iind^ ihoaise cul- 
ture shall be led by tbe mass of evidence concentrated in the three^dReports to 
treat their fields as well as their, produce by the power of the stearp-engine.” 

These reports will always rank with the classiciS of agricultural 
literature ; and the evidence which they contain in favour of the 
application of steam power to the cultivation of the soil has 
since been strengthened by the more recent improvements in 
steam-cultivating machinery, the rise in the wages of the agri- 
cultural labourer, and the increased price of horses. Since these 
reports were written the Society has twice submitted steam- 
cultivating machinery to trial ; and on the last occasiori^ at the 
time of the Wolverhampton Meeting, the investigations wene 
more searching than at anj other trial of any class of agri- 
cultural machinery. Again, from time to time, medals have 
been awarded for essential improvements in engines, anchors, 
and other separate parts of a steam-cultivating apparatus, while 
the ^Journal’ of the Society has contained reports upon special 
matters connected with steam-cultivation, such as the influence 
of a very wet autumn, and the management of companies formed 
to extend the hiring system. 

I have given this brief sketch of the Society’s efforts to 
stimulate the application of steam to the cultivation of the soil 
as an example of the manner in which its influence has been 
to promote the improvement of agricultural machinery. 
Its trials are open to the public, and those who prefet tO tely 
th^r own judgment have every opportunity of |brnwng 
' i|;;i^^j‘the3n^Iv€s ^ , while . ibr the benefit .of . others, the , 

% intrusted to practical farmers, asiiisted % emii- 
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nent engineers, who have at their command the most refined 
means of testing every qualification which may be deemed an 
essential element in the competition ; and every important detail 
in the construction of the competing implements, and in the 
nature of the work performed by them, is described in the 
reports published in the Society’s ‘ Journal,’ which are drawn up 
by qualified men, specially appointed for the purpose. 

It will have been seen that the Society’s efforts to improve Resume, 
agricultural machinery were in the first instance successful 
beyond the calculation of the most sanguine of its supporters. 

Thirty or forty years ago it was a difficult and expensive matter 
to travel long distances, and therefore such journeys were rarely 
undertaken for the purpose of investigating the merits of a farrn- 
implement. The Society’s Country Meetings soon became recog* 
nised as a centre where the best implements could be examined, 
and their efficiency at work could be proved; and thus it is 
easy to account for the rapid and extensive diffusion of improved 
machinery in those early days through their agency. With the 
extension of the railway system and the coincident multiplication 
of country and district Agricultural Shows, the Country Meetings 
of the Royal Agricultural Society lost something of their general 
interest, while they acquired a new and special importance 
owing to the classification of implements for trial, and the 
uniform offer of medals and other rewards for new inventions. 

The trials made by the Society’s officers have always been more 
exhaustive than those made elsewhere, and of recent years have 
acquired the character of elaborate scientific investigations. One 
result has been that the quality and efficiency of the standard 
implements of the farm have approached more and more to a 
uniform level, which has thus, for a time, rendered the Society’s 
further tests of them practically unnecessary. There remains, 
however, for the future a very large field in the encouragement 
of the invention of labour-saving machinery generally, and 
pstrticularly in the development of a system of steam-cultivation 
which shall be within the purchase-power of an occupier of 200 
or 300 acres. 

Live Stock . — The improvements which have been made in Exhibitions of 
the breeds of live stock since 1839 have been frequently de- ^tock. 

scribed as the extension of excellence to a larger number of 
animals, rather than the further improvement of a few choice 
individuals. This is doubtless a fair statement of the case with 
reference to Shorthorns, and possibly one or two other standard 
breeds of cattle, and also with regard to Leicester and South- 
down sheep and horses, both agricultural and thoroughbred. 

Prizes were won in 1839 with animals which would probably 
win prizes if they could be shown in the same condition at the 
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Paris Exhibition in 1878. But, on the other hand, it may be 
confidently asserted that the prizes offered by the Royal Agri- 
cultural Society during the last fifteen years for some of the less 
widely known breeds of animals of the farm, coupled with the 
regulations attached to the competitions, have given fixity of 
type and increased excellence to. Sussex, Jersey, and other breeds 
of cattle ; as well as to Hampshire Downs, Oxfordshire Downs, 
Shropshire, and other breeds of sheep. Further than this, the 
historians of our several breeds of farm-animals concur in main- 
taining that the average representatives of all breeds now possess 
that quality which is known as “ early maturity to a greater 
Confined to extent than their progenitors. Premising that the efforts of the 
Society are confined almost entirely to the improvement of 
breeding animals, and that the Judges are prohibited from taking 
into account the value of the animals to the butcher, it seems 
not unreasonable to ascribe much of this early maturity to the 
application of experience gained in the endeavour to make 
up ” animals for show purposes.^ On the other hand, these 
efforts not unfrequently have a prejudicial effect upon the 
breeding qualities of the animals, and therefore some bidders 
no longer run the risk of permanently injuring thei|^ 
valuable animals by preparing them for jshow. Thfe Jew- 
sideration, however, does not affect the value of steers br.wethers 
forced for the butcher, aud although the overfeeding of breeding 
stock is an admitted evil, and frequently a serious loss to those 
who practise it, some compensation may have been obtained 
by the knowledge of the principles of the fattening process thus 
gained, and hy their application to ordinary farm practice. 
Increase in, For many years the prizes for live stock offered by the Royal 
tb& munber Agricultural Society were confined to the breeds of Shorthorn, 
ofbreeas. Hereford, and Devon cattle; Leicester and Southdown sheep ; 

Pigs, without distinction as to size or colour, and two or three 
classes of Horses, together with an open class for “ other breeds 
of cattle,” and another for “ other breeds of sheep.” The prac*- 
tice of encouraging the exhibition of local breeds commenced, 
however, as early as 1844, when the Society's Show was held at 
Southampton, and special prizes were offered for Channel Island 
cattle. The plan was followed at Shrewsbury, in 1845j and 
Newcastle, in 1846, by the offer of prizes for “ Sheep best adapted 
to a Mountain district;” and at the latter meeting the claiises 

* It slioaH be mentioned that the Shows of the Smithfield Club, whieh me 
^ held ammally, about a fortnight before Christmas, have of late had a direct bear- 

ii^, the attainment of the quality of “early maturity** in fbe stented 
of sheep and oiattle. 'With this view, classes for young steers and te te 
intednoed, a limit has been placed uppn the aw of old fitted 
and fteclasses forold sheep haveheenaboii^edidti^ih®. 
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of Pigs were for the first time divided into two sections, de- 
signated Large” and Small” breeds. At Lewes, in 1852, 

Kentish sheep; at Gloucester, in 1853, Shropshire sheep ; at 
Lincoln, in 1854, Lincoln sheep; and at Carlisle, in 1855, 

Cheviot and. Herd wick sheep were similarly recognised by the 
Society as local breeds deserving of encouragement. In 1853, 
also, the open class for sheep was divided into two, one for 
‘‘ Long-woolled sheep not qualified to compete as Leicesters,” 
and the other for “ Short-woolled sheep not qualified to compete 
as Southdowns.” 

It is not necessary to follow in detail the prize-sheets of each Shropshire 
successive year, but it will probably surprise many to learn that 
it was not until the Warwick Meeting in 1859 that Shropshire 
sheep were deemed of sufficient national importance to entitle 
them to rank as a separate breed in the Society's Showyard ; 
and it may not be out of place to mention that, although twenty 
years have since then nearly elapsed, the true characteristics of 
a Shropshire sheep have been a bone of contention ” until the 
last two or three years. This matter would not require notice in 
a sketch of the Royal Agricultural Society if it did not forcibly 
illustrate the results of the Annual Exhibitions as an educational 
institution, in addition to their influence as a stimulant to 
breeders of pure stock. Some years ago the Shropshire breeders 
petitioned the Council of the Society to appoint certain well- 
known connoisseurs of the breed as Judges for a term of years, 
for the avowed purpose of fixing, by means of their awards, the 
true type and character of a Shropshire sheep. The Council, 
in reality, gave effect to the desire of the memorialists ; and 
thus the animals decorated by the Society's Judges became 
annually very special objects of study to those interested in 
the breed- Each one saw for himself what to acquire as well 
as what to avoid, and with the knowledge of his own flock could 
estimate in what direction his efforts should be turned. In this 
iudirect manner the Society’s Shows have enormously increased 
the number of good animals of all descriptions throughout the 
country, while the experience of every winner of Show-honours 
testifies to the direct value of a Royal Prize and even of a Com- 
mendation. . 

The Battersea Show of 1862 was the turning-point in the Present policy 
history and the policy of the Society’s Exhibitions of Live 
Stock. Held in the year of the International Exhibition, when Meeting in 
the means of locomotion in and about London were already 18C2. 
overtaxed, and in a suburb of the metropolis which was almost 
inaccessible to the multitude, it was not visited by so large a 
number of people as might have been expected, and the Society 
consequently suffered a large pecuniary loss. But the benefit 
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which has been conferred on the breeders of those kinds of 
sheep and cattle which had not before been recognised bj the 
Society, in consequence of the continuation of the policy then 
commenced, must many times exceed in vafue the drain which 
the Exhibition entailed upon the Society’s funds. At that 
Meeting the Stock Prize-sheet was expanded to include classes 
for the following recognised English and Scotch breeds of 
Horses, Cattle, and Sheep, in addition to others for certain 
foreign races of cattle * 

Horses. 

Thoroughbred — Hunters — Carriage — Koadsters — Suffolk Agricultural— 
Agricultural (not qualified to compete as Suffolks) — Clydesdale — Dray — 
Ponies. 

Cattle. 

Shorthorns — Herefords — Devons — Sussex — Longhorned — Norfolk and 
Suffolk Polled — ^Welsh — ^Irish — Channel Islands (Jerseys and Guernseys)— 
Polled Aberdeen and Angus — ^Polled Galloway — ^Highland— Ayrshire. ^ 

Sheep. 

Leicester— Lincoln— Cotswold— Kentish, or Eomney Marsh— Long-woolled 
— ^Irish pure native Long-wooUed — ^Southdowns — Shropshire — Hampshii^^lisyi 
West Country Down— Oxfordshire Downs— Dorset— Mountain— I 
Cheviot. ^ I 

The majority of the newly recognised English breeds con- 
tained in the foregoing list have since retained their place in 
the Annual Prize-sheet of the Society, especially the Channel 
Island and Sussex cattle, and the Cotswold, Lincoln, Oxford- 
shire Down and Hampshire Down sheep; while the Norfolk i 
and Suffolk, the Longhorn and the Scotch breeds of cattle, the | 

Kentish, the Dorset, and the diflferent Moor and Mountain breeds ^ 

of sheep receive due recognition whenever the Society’s Meeting 
is held within a reasonable distance of the limited districts 
in which they severally prevail. 

In its efforts to encourage the breeds of horses the action of 
the Society has been similar to that which has just been sketched 
in reference to cattle and sheep. Commencing at Oxford and con- 
tinuing at Cambridge with but three classes, namely cart stallions, 
cart mares, and thoroughbred stallions, the two former were at 
the first Liverpool Show subdivided into two-year-olds and 
older horses; and this classification appears to have satisfied 
the requirements of the times until 1855, with the exception 
that, during the most of that interval, the class for thoroughbr^ 
stalHons was supplanted by one for roadster ” sires. At Carr 
iisl^4n 1855, the Clydesdale was recognised as a distinct hi:eedi> 

^ 1857, the thoroughbred came once niore to 
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a distinction being* at the same time drawn between the sires and 
dams suitable for breeding Hunters and Hackneys respectively. 

At Battersea, as already stated, there was a great advance, 
including the recognition of the Suffolk as a distinct breed of 
horse, and ever since that Show a similar prize-sheet has been 
issued, varying chiefly in details rendered desirable by the 
geographical position or other circumstances of the locality in 
which the Show was to be held. 

Farm Prizes . — The efforts of the Society to improve the agri- Farm Prizes, 
culture of the district in which the Country Meeting is held in 
any year, were extended, in 1870, by the offer of prizes for the 
best managed farms in the district or county. Public attention 
is by this means drawn to those farms which may be entered 
for competition. Farmers living in their neighbourhood follow 
the course of cultivation on them through the year of trial with 
great interest, and discuss with one another the respective 
chances of the competitors. Those who have not the advantage 
of neighbourhood content themselves with a personal visit to 
the winning farms at the time of the Show, or with reading 
the generally exhaustive reports of the Judges, which are pub- 
lished in the Society’s ^ Journal.’ 

The definition of the class or classes of farms which are 
entitled to compete varies from year to year in accordance with 
the variations in the methods and styles of farming which 
are characteristic of the several counties of England. In 1870, Originated at 
the first year of these competitions, the farms entered were 
required to be not less than 200 acres in extent, as the Country 
Meeting was held at Oxford, in the midst of a district of 
large arable farms. The prizes consisted of a handsome silvet 
cup, value lOOZ., given by Mr. Mason, the High Sheriff of 
Oxfordshire (who may really claim to be the originator of the 
competition for farm prizes in connection with this Society), 
and prizes of 50/. and 25/., given by the Society, by whom 
also the expenses of judging are always borne. Next year the 
CMhhry Meeting was held at Wolverhampton, and the prizes 
were dffered in two classes, one for arable and the other for 
dairy firms ; the prizes in each were — 1st, 100/.; 2nd, 50/.; 
with two ispecial prizes of 25/. each. It is not necessary to give 
these details for each succeeding year ; but before passing on to 
the current year (1877) it will be sufficient to mention that in 
1870 there were zl competitors, and in 1871 there were 23 in 
the arable and 4 in the dairy class. 

In connection with the Liverpool Meeting a more minute Subdivision 
subdivision of the farms into classes was made by the Local 
Committee, who offered the prizes ; and the following is the list, 
with the number of entries in each class 
VOL. XIV. — s. s. ' 3 X 
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Bectiok I. — Fabms in Lancashire, Ohcsliiro, Denbighshire, Flintshire. 

A. — Abable Fabms with at least two-thirds of their area 

under rotation of cropping : — 

No. of Entries. 

Class 1. Farms of one hundred and fifty acres and up-) 

wards in extent, 50Z .. .. f 

Class 2. — B’arms above eighty acres in extent, and under) 
one hundred and fifty acres, First Prize, 40Z, ; second, > 4 

20Z. .. » .. I 

CiaAss 3 , — ^Farms above forty acres in extent, and under) ^ 
eighty acres, 20Z .. .. .. ..f 

B. —Dairy or Stock Farms where the course of cultiva- 

tion is chiefly directed to the production of cheese or 
butter, or of animal food : — 

Class 4. — ^F arms of not less than two hundred acres in) g 

extent, 50Z. .. } 

Class 5. — Farms of not leas than one hundred acres and) 
under two hundred acres, First Pri^e, 40Z. : second, 20Z. J 
Class 6, — Farms of not less than fifty, hnt under one) i 
hundred acres, 20Z. .. .. ., .. j ♦ 

, Section If. — ^F arms in the Isle of Man. 

, , Glass?. — ^FarmsoI seventy acres or upwards in extent, V ^ 

"'25? 

■ Claps 8.— Farms under seventy acres in extent, hnt, 

’ less than tWenty-fiye acres, 15Z. .. .. .. 

■ ' ' . ',1 ' 46 

Competition It must not be inferred, however, that J^arin-prizes offered 
keen! always been so keenly competed for, pr’tkat the offers of 

the Society and its Local Compiittees nqiay not again be received 
with indifference in some ^tricts. Fox instance, the Council 
offered two prizes of lOOB each, in connection with the Hull 
Meeting in 1873 , for the hest^npanaged farms above 200 acres in 
extent in the Holdemess and Wold districts respectively. Only 
four Holdemess farms were entered, and in the Wold class 
there was no competition, althoi^h the areas defined W0re of 
considerable extent, and are both characterised by largo and 
highly cultivated farms. The cause of this supineness was 
stated at, the time to be that the prize-winners would 
probably have their rents raised in consequence of their success ^ 
^d this apparently extraordinary reasoning was supportisd ,1by 
reference to a prize-winner at a local competition whofie j 
was afterwards raised, and therefore the relation of cause: |^ 
efifect was ascribed to the two events. h 

c* ^ is often very different from propter %oc ; but if ^||clx 
’ " • ' ' ' ■; % ^ 1 haye j ust , mentioned wore ip bepome : 

:^^^^M-f^nri-'prizes. would certainly dio, of 
!y,, h.owever, I have never 
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Royal Farm-prize has been a cause of pecuniary loss to any of 
the winners. On the contrary, many landlords have supple- 
mented, not only the prizes, but even the commendations of the 
Society’s Judges, by silver cups or other marks of their satis- 
faction s and in nearly all cases a share of the credit obtained 
by tbe tenant is necessarily reflected upon his landlord. The 
landlord, or his agent, also knows that a bad farmer is a very 
expensive appanage to an estate ; and the practice of estimat- 
ing the value of a tenant by the success of his farming is 
becoming more and more general. If a farmer can produce 
good average or over average crops, with clean land, his land- 
lord is satisfied ; but if, on the other hand, the land is badly 
farmed, it becomes foul, yields poor crops, and the landlord 
will lose almost as much as the tenant, if the landlord does not 
soon change his tenant, or the tenant change his farming. 

It has been found necessary to attach certain conditions to Conditions of 
the offer of these prizes, with a view to exclude so-called Model competition. 
Farms,” which are held as an amusement at a great expense by 
wealthy men. The object of the prizes is to encourage good 
and profitable farming as a business, and the competitions are 
therefore limited to tenant-farmers paying a bond fide rent for at 
least three-fourths of the land which they cultivate. All the land 
in their occupation must be entered for competition, although 
some of it may not be in the area defined for the purpose. This 
is a necessary stipulation, to enable the Judges to come to a 
correct conclusion as to the quantity of stock maintained on 
a given acreage, that being one criterion of the quality of the 
farming. 

The Judges are instructed especially to consider : — Instructions 

® i to Judges. 

i .) General Management with a view to Profit. 

.) Productiveness of Crops. 

Goodness and Suitability of Live Stock- 
S Management of Grass Land. 

k) State of Gates, Fences, Roads, and General Neatness, 
Book-keeping, 

In the case of Dairy Farms there is an additional instruction 
on the “ Management of the Dairy and Dairy Produce,” 

Three Judges, one of whom acts as Reporter, are appointed 
by the Council of the Society, and the awards made are founded 
on the results of their inspections, usually three in number 
One in winter (preferably before Christmas), when the winter- 
management of stock is the chief subject of investigation ; one 
in spring (generally in May), when the state of the land, both as 
regards cultivation and cleanliness, the appearance of the growing , . 

corii, the preparations for turnip-sowing, and the management 

3 SI 2 
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of the flock, can be thoroughly examined ; and the last in July, 
immediately before the Show, when the prospects of the harvest 
can be tolerably well estimated. 

The reports of the Judges, which are published in the 
* Journal,’ and the unofficial descriptions published in the agri- 
cultural newspapers, are read with keen interest, especially by 
the competitors and their neighbours. It is to be hoped that a 
material effect is thus being produced, analogous to that already 
described as the result of the encouragement given during so 
many years to breeders of different classes of stock, namely, an 
increase in the number of really good farmers, for it is probable 
that the few who are now the best could not farm any better 
with profit to themselves. The time during which the system 
of Farm Prizes has been in operation is still too short, how- 
ever, to permit of any inference on this question being yet 
drawn. 

Still, it may be asked whether the eight competitions which 
have already taken place have not pointed to any general con- 
clusions which may be safely accepted as guides to good farming. 
Opinions will doubtless differ as to the legitimate ihfei^nbes 
to be drawn from the awards and reports of the Ju<|^ > 
but, to my mind, there is one salient feature characteril® 
all the competitions, and that is the value of green crops in the 
rotation. In each case the prizes have fallen to farmers who 
pursue the old-fashioned four or five-course shifts, to the defeat 
of those who take successive corn-corps with the aid of stimu- 
lating artificial manures. Even at the Liverpool competition, 
of which the Judges reported very highly, stating that the com- 
petitors possessed complete freedom of action, grew what they 
liked, and sold what they chose, this freedom was used to grow 
more grass, green crops, and early potatoes, and not successive 
crops of grain. It does not follow, however, that this will always 
be the case, as our knowledge of the practical and systematic use 
of artificial manures for double-cropping is as yet confined to 
the experience of a comparatively small number of farmers. 
The increasing value of straw, as a crop to be sold off the 
fariBj is also rapidly enhancing the importance of corn-crops, 
especially in the neighbourhood of large towns. Moreover, 
much weight must be allowed to the climate, not only of the 
loptlity, but of the year; and a dry year in a dry district 
will necessarily furnish one extreme combination, and tell a 
diferent tale from that which would be observed in a^ wet dis* 
^ict in a rainy season. « 
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CHAPTBE ni. 

Science. 

Chemistry . — The Chemical department of the Society has for Chemistry, 
many years been one of the most important, especially since 
the Council resolved to publish the names of those persons who 
supplied to its members artificial manures and feeding-stuffs 
which on analysis proved to be inferior or adulterated. The 
Chemical Committee has the immediate supervision of this 
department ; and the post of executive officer, officially known 
as the “ Consulting Chemist,” has for many years been held by 
DrJ Voelcker, in whose skill and knowledge the Society and 
the public repose complete confidence. The duties of the Con- 
sulting Chemist are (1) to make analyses at a stipulated charge 
for those Members of the Society who are not engaged in the 
manufacture or sale of the substances sent to be analysed ; 

(2) to report to the Chemical Committee any cases of inferior 
or adulterated substances thus sent for analysis ; (3) to conduct 
or superintend experiments in the field and researches in the 
laboratory ; (4) to write such reports and memoirs as may from 
time to time be deemed desirable for publication in the Society’s 
* Journal ’ or otherwise. 

The following Table will show the reduced scale of fees Members’ 
charged for analyses made for the Members, and the extent to P^mle^s of 
which the privilege was used last year ; and it may be added 
that the average number of analyses made in a year is, in round 
numbers, about 700 : — 

No. of 

Ho. Analyses. 

X. An opinion of the genuineness of Peruvian Guano, bone-dust 

or oil-cake .. .. (each sample) 5a. 

An analysis of guano ; showing the proportion of moisture, 
i^’ganic matter, sand, phosphate of lime, alkaline salts 
and ammonia .. .. 10s. 

3. An estimate of the value (relatively to the average samples 

in the market) of sulphate and muriate of ammonia and 
of the nitrates of potash and soda ... .. .. .. .. 10s. 70 

4. An analysis of superphosphate of lime for soluble phos- 

phates only' * 10s. 

6* An analysis of superphosphate of lime, showing the pro- 
portions . of moisture, organic matter, sand^ soluble and 
insoluble phosphates, sulphate of lime and ammonia .. £1 

6, An analysis (sufficient for the determination of its agricul- 

tural value) of an ordinary artificial manure .. .. " £1 49 

7. Limestone: the proportion of lime, 7s. 6d.; the proportion 

of magnesia, 10s. ; the proportion of lime and magnesia 15 sj 

$* Limestone or marls, including carbonate, phosphate and 

sulphate of lime and magnesia with sand and clay . £1 





20 
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No. of 

No. Analyses* 

9* Partial analysis of a soil, including determinations of clay, 

sand, organic matter, and carbonate of lime *. .. .. £1\ 21 

10. Complete analysis of a soil .. .. £3/ 

11. An analysis of oil-cake or other substance used for feeding 

purposes, showing the proportion of moisture, oil, mineral 
matter, albuminous matter, and woody fibre, as well as 
of starch, gum, and sugar in the aggregate .*• £l 20S 

12. Analysis of any vegetable product .. .. ** *. £1 , 21 

13. Analysis of animal juoducts, refuse substances used for , ' > . 

manure, &c. .. .. .. from IQs. to 30s* ^ 7 

14 Determination of the “ hardness ” of a sample of water before ' J ^ 
and after boiling 10s*' 

15. Analysis of water of land drainage, and of water used for 

irrigation £21 

16. Determination of nitric acid in a sample of water .. .. £1J 


Reports on In the year 1870, at the suggestion of the Earl of Lichfifeld, 
sales of inferior the Council passed the following resolution : — “ The Consulting 
rafed^mires* required to submit, in March, June, and December, 

and feeding- a Report on the various samples of manures and feedirig-stuffs 
stnfis. forwarded to him by Members of the Society ; and such Re|)6rt^ 

together with the names of the dealers who supplied ih^Vsub- 
stances analysed, shall, if the Council think fit, be publisli^^|» 
the Agricultural Journals.” Thus was imposed the' 

Dr. Voelcker’s quartette of duties. Considering the h&ufe 
of the English law of libel, and the absence from our system of 
any officer having such functions as the public prosecutor of 
foreign countries, it is obvious that the Council assumed a Very 
grave responsibility when they passed this resolution. Ttle 
Agricultural Journals soon asked for an indemnity against '‘^hy 
consequences which might follow from their complying' 
the request to publish the Society’s Reports ; and the recjMIfte 
assurance was given to a certain number, on condition that the 
reports were published verhatim et literatim as issued by the. 
Secretary. More than once the Council have been under the 
necessity of redeeming its pledge, and has paid the costs of 
expensive actions at law; but the Members of the Society and 
the Agricultural Associations throughout the country have un- 
animously and heartily approved of the course pursued by the 
Council, notwithstanding its cost. And if the publication of 
these Reports has been thus appreciated by purchasers, it can 
scarcely be doubted that its effect upon a certain class of manu- 
facturers and dealers has made them beneficial to the farmer 


Advice 



by restricting, at least for a time, the growing practice of s^llii^ 
i^erior, /^ mixed,” and adulterated manures and feeding-stuifs 
rind^r misleading mmes. 
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tion to the precautions which they should take and the 
guarantees of quality which they should obtain when they 
purchase various kinds of artificial manures and feeding-stufis. 
Thousands of these circulars have also been issued by other 
Societies ; but still the Consulting Chemist finds ample material 
for his Quarterly Reports, although for a time the actions at 
law just referred to cleared the air of much floating mischief, 
and temporarily denuded those Reports of their most striking 
character. 

To defray the cost of the third and fourth heads of the Con- Experiments 
suiting Chemist’s duties, the Council make an annual grant of and investi- 
200/. ; and every volume of the ‘ Journal ’ contains one or two 
records of the results of those investigations made either in 
the field or in the laboratory. Last year, as has been " already 
described, the efforts of the Society in this direction received 
a great impetus from the passing of the Agricultural Holdings 
Ant, and were much facilitated by the liberality and public 
spirit of the Duke of Bedford, to whom the Society is entirely 
indebted for the Experimental Station at Woburn. 

It will thus be seen that the Chemical Committee have the 
charge of a most important section of the Society’s functions, 
and that their activity is commensurate with their mission. But 
however great may be the work which they have done in the 
past, there can be no doubt that they have a still larger field for 
theit operations in the future. The increasing use of artificial 
manures and feeding-stuffs for the mutual benefit of landlord 
and tenant will lead to a considerable extension of the use which 
has hitherto been made of the facilities for analysis which are 
afforded to the members of the Society; while the establish- 
ment of the Experimental Farm at Woburn seems to open out 
the prospect that the questions upon which practical and 
scientific men are not yet agreed, will be submitted to careful 
diprd crucial tests under the supervision of a joint committee 
ife^bining practice with science.” 

.History.^ A. separate department to take COgni- 
i^Ae^'bf the application of these sciences to agriculture was 
not formed hntil the year 1871, when Mr. Carruthers, F.R.S., 
the ICeepei' of the Botanical department of the British Museum, 
was appointed ‘‘ Consulting Botanist ” to the Society. More 
recently the’ same gentfoman has undertaken to supply the Mem- 
bers with advice oh 2oolo|dcal matters. Thus the Members 
of the Society can now, at the cost of a few shillings, have 
their seeds tested and obtain advice on any animal or vege- 
table pest that may damage their crops; The following; is 
a list of the Natural History Privileges of Members of the 
•^ciety ; — . 







Aft*! 
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L a . I* Botanical, 

^t'port (ju fi-wfi . 

, amount and nature of foreign materials, 

l Vtail<»d g®^n3.i*iating power of a sample of seeds .. .. 5 

iWerofa weight, purity, perfectness, and germinating 

seeds, with- a special description of the weeds 

i)et(»rininatioii materials contained in it .. .* 10 

<Jpiphyte^^ , species of any weed or other plant, or of any 
Jneans of parasite, with a report on its habits, and the 

L Ihport on im , 5 

*• ll^twiuinatio^ ^ 

ill any species of a collection of natural grasses found 

ami "kind, of soil, with a report on their habits 

pasture value , .. .. .. 10 

ZooLoaicAL. 

wh/ilf species of any insect, -worm, or other animal 

with i i^j^^^<^tisly affects the farm crops, 

«* m|>ort on its habits and suggestions as to its extermination 5 

V ^®spects, Mr. Carruthers’s duties are similar to Dr. 

li tl ^ Council have only recently decided to pub- 

the names of those dealers wKo supply the Members with 
*.• J*?*, seed. For this delay there are two reasons, 

1*^*4 is a special statute, known as the “ Adulteration 

« I * oeds Act,” which imposes penalties on persons convicted of 
*^! . I dyeing, or causing to be killed or dyed, any kind of 
%i*vn and (2) this department of the Society has not been in 
M|n»ratr()n long enough to bring the Members into the habit 
<4 «ystexnatically submitting their seeds for examination. There 
♦ nil im little doubt, however, that in a few years the facilities 
imered for the detection of bad, killed, or dyed seed, and of &e 

f irrseiice ol seeds of injurious weeds or parasites, will be mpve 
Hgiily uppreciated by the Members of the Society. 

I rimtmry , — This department is organised upon analogous 
thnwgli n(jt exactly similar principles to those just described. 
r**r niatiy years the Society was intimately connected with the 
llfiyal Veterinary College, and the Principal of that Establish- 
ffifuU ^Professor Simonds, whose services to the Society in past 
Venn It would be difficult to exaggerate) is still the Consulting 
\ eteriiiary Surgeon of the Society. The practical work of the 
ile|mrlmeiit, however, is now done by the officers of the “ Brown 
tnilitution,” which was established for the investigation of the 
tUmnei of animals useful to man. Members of the Society 
Iitvo privileges with respect to the diseases of cattle, sheep, and 
pif i, ai follows : — 

L — Serious or Extensive Diseases. 

J. Aw Member of the Society who may desire professional attendance 
AittI jipreial iclvioe in cases serious or extensive disease among his cattle, 
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sheep, or pigs, and will address a letter to the Secretary, will, by return of Members* 
post, receive a supply stating whether it be considered necessary that the Privileges. 
Society’s Yeterinary Inspector should visit the place where the disease 
prevails. 

Mo^. 2. The remuneration of the Inspector will be 2s. ^h day as a 
professional fee, and 1/. Is. each day for personal expenses ; and he will also 
be allowed to charge the cost of travelling to and from the locality where his 
services may have been required. The ^s will be paid by the Society, but 
the travelling expenses will be a charge against the applicant. This charge 
may, however, be reduced or remitted altogether at the discretion of the 
Council, on such step being recommended to them by the Veterinary Com- 
mittee. 

Ko. 3. The Inspector, on his return from visiting the diseased stock, will 
report to the Committee, in writing, the results of his observations and pro- 
ceedings, which report will be laid before the Council. 

No. 4. When contingencies arise to prevent a personal discharge of the 
duties confided to the Inspector, he may, subject to the approval of the Com- 
mittee, name some comj)etent professional person to act in his stead, who shall 
receive the same rates of remuneration. 

II. — Oedinarv or Other Oases of Disease. 

Members may obtain the assistance of the Yeterinary Inspector on any case 
of disease by paying the cost of his visit, which will be at the following 
rate, viz,, 2Z. 2s. per diem, and travelling expenses. Applications should be 
addressed to the Superintendent of the Brown Institution, care of the Secre- 
tary of the Royal Agricultural Society, 12, Hanover Square, London, W. 


HI. — Consultations without Visit. 

Personal consultation with Yeterinary Inspector 5s. 

Consultation by letter .. .. 6s. 

Consultation necessitating the writing of three or more letters 10s. 
Post-mortem examination, and report thereon lOs. 


A return of the number of applications from Members of the Society 
during each half-year is required from the Yeterinary Inspector. 

IV. — Admission of Diseased Animals to the Brown Institution, Wands- 
worth Road, S.W, : Investigations ; Lectures and Reports. 

Ho. 1. All - Members of the Society have the privilege of sending cattle, 
sboep, and pigs to the Infirmary of the Brown Institution on the following 
tenns ; viz., by paying for the keep and treatment of cattle 10s. M, per week 
each animal, and for sheep and pigs a small proportionate charge to be fixed 
by the Professor* Superintendent according to circumstances” 

Ho. 2. The Professor-Superintendent of the Institution has also undertaken 
to carry out such investigations relating to the nature, treatment, and pre- 
vention of diseases of cattle^ sheep, and pigs, as may be deemed expedient by 
the Council. 

Ho. 3. A detailed Report of the cases of cattle, sheep, and pigs treated in 
the Infirmary of the Institution or on Farms in the occupation of Members 
of the Society will be furnished to the Council quarterly ; and also special 
reports from time to time on any matter of unusual interest which may come 
under the notice of the Institution. 

Occasionally it is somewhat difficult to discriminate between 
‘ cases in which the whole expense of the visit of the Veterinary 
Inspector should be borne by the Member, and those in which 
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a part should be borne by the Society ; but the Council have 
always endeavoured to deal with these matters in a liberal 
spirit, and the clauses have been most liberally interpreted in 
times of public danger — such, for instance, as an outbreak of 
cattle-plague, 

Importan^^ of In some respects this is the most necessary of the scientific 

D ^ departments of the Society. The loss to farmers in consequent 

epar me . their buying bad seed, adulterated manure, or ■’ 

cakes is often very great, but the action is their own ; and 
spective of the Society, though probably with greater cost ^d 
less security, the remedy is in their own hands. In the case, 
however, of the outbreak of a contagious or infectious disease 
among his flock or herd, the farmer is practically powerless. 
He can rarely fasten the blame upon any one, and if he should 
be able to prove the carelessness of a drover or a shepherd it 
brings him no pecuniary compensation. His best course is to 
obtain without delay the most reliable advice, with a view to 
stay the progress of the destroyer; and this the Society has 
placed within his reach at a very moderate cost under any cir- 
cumstances, and at none at all in matters of public importance. 
Investigations THs department of the Society’s organisation is not confined 
into dise^s application of the known truths of veterinary science to 

the ^ diseases of animals of the farm, but it is largely occupied 
with endeavours to increase the technical knowledge of these 
subjects by stimulating research in reference to both preventive 
and curative measures. The volumes of the Society’s ^ Journal ’ 
contain numerous papers embodying the results of experiments 
made at the Royal veterinary College, the Brown InstitUt/pn, 
and elsewhere ; and of a large number of local investigations at 
special farms into nearly every important disease which coMM 
monly affects farm-stock. I may specially mention researches into 
cattle-plague and inoculation for pleuro-pneumonia, made over 
a large area upon the continent of Europe by Professor Simonds ; 
experiments upon almost every known contagious or infectious 
disease of cattle, sheep, and pigs made at the Royal Veterinary 
College ; and, more recently, very careful scientific experiments 
upon foot-and-mouth disease, pleuro-pneumonia, and anthrax, 
madb at the Brown Institution ; while at the present moment 
airangements are being made to test, on an extensive scale and 
hi different parts of the kingdom, the protective effect against 
pjeuro-menmonia, of the new method of inoculation devised 
by ^urdon Sanderson, 
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CHAPTER rV. . 

/ The PROPAGA^lirBA op AOBICBLTtrRE.;. 

this heading I shall attempt to describe briefly the 
jqa^ner in which the Society endeavours to promulgate the facts 
and principles of modern improved agriculture to its Members 
through its ‘Journal/ and to the fanners, land-agents, and 
veterinary surgeons of the future by stimulating their technical 
education through the offer of rewards for special success at 
i^chool and at College. 

,The Journal , — From the date of its establishment in 1838, The ‘Journal/ 
thyf publication of a periodical ‘ Journal ’ has been one of the 
di^tfinctive features of the Society's efforts. For the first three 
je^rs three “parts” were published in each year, but since 
the?! only two, namely, one in spring before seed-time, and one 
in autumn after harvest. 

To a student of agricultural history, a comparison of the con- 
tents of the earliest with the successive and the latest volumes 
of the ‘ Journal ’ cannot fail to suggest many interesting ques- 
tions* Forty years ago, when railways were comparatively 
ff w and far between, residents in remote country districts seldom 
||ad the opportunity of meeting to discuss practical questions 
lyfilph were then beginning to acquire importance^, In, those 
4?iys, too, class newspapers devoted to technical subjects wore 
comparatively unknown. Therefore the earlier voluines of the 
‘Journal of the Royal Agricultural Society’ teemed with short 
practical articles written by enthusiastic landowners and farmers 
who had been among the founders of the Society, and who were 
encouraged and stimulated by the example and jthe exhortations 
pf the first editor of the ‘ Journal — Mr. Pusey, whom 

j^^lish agricultural literature, from a practical point of view, 
fcjipdeb^d to an extent that is probably exceeded only by the 
Young. 

Yf tlif |q£ timoj greater intercourse b^tweon farmers, the its history, 

fnqpqq^s , de^y#lqpment,;,qf the news|^per press, apd odmr cir- 
cunjs^anfe^ indtipe^d of snort practical es^ys to seek 

impa^i^te ptitdip^tipn^ inst^^^^ of waiting , for the six-mqnthly 
interval between the publication qi the numbers of the Society’s 
‘ Jphrnai/ /Th® thwfore,. fpund it n^cessa^j to , offer 

prizes for welirconsidered essays on selected ^subjectsr^, and, for a ■ 

series of years the conitenis of the ‘Journal’ very largely con- 
sisted of the “ crowned/fi naempirs,. many of which were well 
worthy of their success, and ^ . to this day hold their ground as 
texb*books upon their several subjects. 



Its Qsetialness. 


Agncultural 

education. 


Senior 

Examination. 


890 = 6^4 The Royal AgnmltvLral Society of England, 

These two periods in the history of the ^ JournaF were, ten 
years ago, succeeded by a third. The Prize-system had become 
inadequate to supply sufficiently meritorious essays upon the 
subjects which then began to demand attention. Our agri- 
culture had become more scientific, and our food-supplies more 
dependent upon the wants and crops of other nations. There- 
fore the information required by the Society’s Members was 
in most cases of such a nature as to require a special investiga- 
tion by a trained mind, or a special journey to a foreign country. 
Realising this alteration in the circumstances of agriculture, the 
Journal Committee gradually modified their practice in the 
conduct of the ‘ Journal,’ until, as at the present time, and for 
some years past, each half-yearly number may be regarded as a 
collection of exhaustive essays upon their several subjects, not 
the least useful and interesting being the Official Reports on 
scientific investigations — ^Veterinary, Chemical, Botanical— and 
on practical competitions for prizes offered for Farms, Live- 
Stock, and Implements. 

Notwithstanding these alterations in the system of conducting 
the ‘ Journal,’ in conformity with the spirit of the times when 
they v^re made, it may be safely asserted that no other publica- 
tion bearing upon agriculture contains such an amount of useful 
matter connected with so little that is irrelevant. The Chair- 
men of the Journal Committee (who, until the last twenty years, 
were also the editors of the ‘Journal’) are singularly few in 
number, namely, Mr. Pusey, Sir H. S. Meysey Thompson, and 
Mr. Dent; and the result of their successive labours is a most 
valuable magazine of facts, figures, and principles, elucidating 
the Science and Practice, as well as the History, of Euro|^en[ 
Agriculture. . / 

Educaiim , — ^The Society has made many efforts to cany out 
the seventh “Object” enumerated in the Charter, namely, “to 
take measures for the improvement of the education of those 
who depend upon the cultivation of the soil for their support.” 
Many schemes have been tried, and all have more or less failed. 
At the present moment the only measures taken with a view 
to stimulate purely agricultural education are the encouragement 
of young men at College and boys at school to apply them- 
selves to the study of agriculture, and the sciences which are 
most necessary to its successful practice. 

The Senior Examination, chiefly applicable to young men 
leaving College, is held every April ; prizes and certificates are 
offered to the successful candidates, and every First-class Cer- 
tiilmte carries with it the Life-Membership of the Society. 
Ifery fe# candidates present themselves fca? examination ; and 
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although this scheme has been in operation more than ten years, 
the value of the Society’s Certificate as a proof of knowledge 
and ability does not yet seem widely enough recognised to 
induce many Students to go through the somewhat thorough 
course of study necessary to obtain it. 

The Junior Examination has not been in operation more Junior 
than four years. Ten scholarships of 20/. each, tenable for one Exammation. 
year, are annually offered for competition to pupils of certain 
Middle-Class Public Schools, The examinations are held 
at the schools in November, and the scholarships are not 
paid until the following November, and then only upon receipt 
of a certificate that the scholar has passed the. year either at 
school, or at an Agricultural College, or with a practical farmer 
approved by the Council. This scheme was designed as an 
inducement to tenant-farmers to keep their sons at school 
longer than they usually do ; and also as an encouragement 
to the schools to introduce the Science and Practice of Agri- 
culture into their curriculum. In both of these objects the 
scheme has already been fairly successful ; aiid it promises 
very well for the future, as the number of schools on the list, 
and the number of those which enter candidates for exami- 
nation, are both gradually increasing. In the course of time 
it may be hoped that this scheme may act and re-act upon the 
Senior Examination, first by inducing the junior scholars to enter 
upon the more thorough course of study for its own sake and 
for its practical value ; and secondly, by creating a demand 
for teachers at the Middle-Class Schools — the head-masters of 
which would attach due importance to the Society’s First-class 
Certificate. 

A third educational examination has been established only Exammatiou of 
two years, and has already achieved a fair measure of success. 

Prizes and Medals are annually offered to Graduates of the ** 

Royal College of Veterinary Surgeons who have been educated 
at .an English Veterinary College, and who have obtained their 
degree not less than three, and not more than fifteen months. 

The examination is both practical and theoretical, and is con- 
fined to the diseases, treatment, and pathology of cattle, sheep, 
and pigs, with a view to induce young Veterinary Surgeons to 
extend their observation and knowledge* of the animals of the 
farm generally, instead of confining them, as has hitherto been 
too generally the case, exclusively to the horse and his ailments. 

In all the existing schemes, the education of the Middle-class Education of 
is alone sought to be stimulated. The Senior Examination aims l^adowuer 
at the large tenant-farmer and the land-agent; the Junior 
Scholarships are offered to the smaller tenant-farmer of the 
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future; and the Veterinary Medals and Prizes to the rising 
cattle-doctor; but the landowner and the labourer s^re alike 
unprovided for. With regard to the landowner, it may be said 
that if self-interest does not induce him to acquire some tech- 
nical knowledge of agriculture, no system of examination, and 
no offer of prizes or certificates would be likely to tempt him. 
At the same time it must be admitted that the English Uni- 
versities have, one and all, failed to give proper facilities for 
such a course of study to the young landlord during his College 
career. 

The technical education of the young labourer is a more 
difficult and a more pressing consideration. The Education 
Acts have not yet been long enough in force to make much 
impression upon the rural youth ; but that his intelligence will 
be much increased by their operation in the course of a few 
years cannot be doubted. Here, then, is the opportunity to 
remedy the growing evil of worse work for more pay,” which 
is heard whenever the agricultural labourer is mentioned. It 
would be foreign to the scope of this Memoir to enter into 
a discussion of the means which might be adopted for this 
purpose, and it is alluded to here in the same manner as other 
t<^c$ which are still in the future, to show that the scope of 
the Society's operations, which has been very largely widened 
during the last ten years, has not yet attained its ultimate 
extension. 

A retrospective glahce at the last ten years will show that in 
so short a period of time the Society has increased in number 
20 per cent. ; its ‘Journal^ has become more popular with its 
Members; Farm-prizes have been established; the systematic 
testing of competing agricultural implements has been much 
improved ; scientific investigations into diseases of animals of 
the farm have been placed on a sound basis; the technical 
education of Veterinary Surgeons and of tenant-farmers and 
land-agents has been stimulated and encouraged ; a Consulting 
Botanist and Entomologist to advise the Members has been 
appointed ; an Experimental Farm has been established ; and 
a system of exposure of persons connected with the sale of 
injferior or adulterated feeding-stuffs, manures, and agricultural 
se^ds has been organised and fearlessly carried out, to the great 
benefit of the agricultural community. It has been said that a 
r wan should be strong at thirty, wise at forty, and rich at fifty. 
Tm years ago the Royal Agricultural Society had complete 
first of those periods, and with 5500 Members might be 
numbers and in influence. Its action 
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during the past ten years entitle it, in my judgment, to claim 
that at forty years of age it is deserving of the epithet which 
belongs to that stage of existence ; and I have no doubt that at 
the end of another ten years it will, without any diminution of 
strength or wisdom, be rich in everything which will add to its 
power to carry out the great object for which it was established 
-^the general advancement of English Agriculture. 
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Clarke), 249; selection and age for 
breeding, 250, 

Examinations in connection with the 
Royal Agricultural Society (H. M. 
Jenkins), 624, 

Examples of the law of family settlement 
in England (Clifford and Foote), 78. 
Exchanob of lands, inexpensive and 
simple (J. Caird), 56 ; extent, 57. 
Exhibitions in connection with the 
Royal Agricultural Society (H. M, 
Jenkins), 600. 

Exmoor sheep (J. A. Clarke), 301. 
Expenditure and receipts of the Society, 
1841-77 (H. M. Jenkins), 598. 
Expenses of the labourer (H. J. Little), 
507, 

Experimental lauds at Woburn (Dr. 
Voelcker), 584, 

stations (Dr. Voelcker), 581. 

Exi’brimbnts at Rothamsted (Dr. 
Voelcker), 568, 572; Woburn, 584. 

, influence of (Dr. Voelcker), 549. 

on vegetation (Dr. Voelcker), 582 ; 

animals, 583. 

ISxPORTATioN of hops (C. Whitehead), 
469. 


F. 

F’actobies for cheese making (J. C. 

Morton, 415 ; statistics, 417. 

Fairs in Lincolnshire (J. A. Clarke), 
290 ; Hants and Wilts, 298. 

FAMmy settlements, estateshment of the 
system of (Clifford and Foote), 76, 
Farm buildings, caution required in ex- 
penditure ( J, Caird), 45. 

^ erection of, under the Agricultural 

Holdings Act (Clifford and Foote), 114. 

horses (J. A. Clarke), 363. 

prizes (H. M. Jenkins), 613. 

Farm capital (E. F. Squarey), IBB. 

, increase of (J. Caird), 24. 

Farmers, their early position (Clifford 
and Foote), 100. 

and the labour market (H. J. 

Little), 505. 

Farmers' taxation (Oapt. Craigie), 154. 
FABMiNa without, manure (J. A, Clarke), 
360. 


FOLDING. 

Farming, circumstances which attract or 
repel capital from (B. P, Squarey), 171. 

, Dairy (J. C. Morton), 381. 

Farmsteads, noted (J. A. Clarke), 367. 
Farmyard-manure (J. A. Clarke), 860. 

when best applied (Dr. Voelcker), 

561. 

for vegetables (0. Whitehead), 4B5. 

Farrowing (J. A, Clarke), 204. 

Fattening cattle, roots for ( J. A. Clarke), 
237. 

house lambs (J. A. Clarke), 253; 

sheep in sheds, 263 ; pigs, 265. 

Feeding cattle for the dairy (J. C. 
Morton), 391. 

experiments at Woburn (Dr. 

Voelcker), 586. 

and rearing live stock (Dr. 

Voelcker), 570. 

and winter housing of cattle (J. A, 

Clarke), 232; fittings and arrange- 
ments, 235. 

horses (J. A. Clarke), 864. 

stuffs, inferior (H. M. Jenkins), 

618. 

Fees of good benefit clubs (H. J. Little), 
526. 

Fertile land, tenant's capital less in 
(E. P. Squarey), 166. 

Fertility of soils, examples of the 
(J. Caird), 26. 

Feudal tenure (Clifford and Foote), 71'. 
Field experiments at Woburn (Dr, 
Voelcker), 585. 

Filberts (0. Whitehead), 479. 

' Finance department of the Royal Agri- 
cultural Society (H. M. Jenkins), 597. 
Fines and recoveries on land, how insti- 
tuted (Clifford and Foote), 76. 

Fm plantations for hop-poles (O. White- 
head), 462. 

Fish as a manure (J. A, Clarke), 358. 
FrvB-oouRSE rotation in Herefordshire 
(J. A. Clarke), 834. 

Fixtures, claim to composition for, 
under the Agricultural Holdings Act 
(Clifford and Foote), 114; conditions 
of removal, 115. 

Fleeces, weight of (J. A. Clarke), 223. 

, weight of Lincoln (J. A. Clarke), 

290. 

Flock, management of the ( J. A- Clarke), 
249; summer treatment, 255. 

— , general management of the (W, T. 

Carrington), 450. 

Floods (J. Caird), 56. 

Fluctuations in the supply and price of 
wheat (J. A, Clarke), 206. 

Folding sheep, advantages of (W. X. 
Carrington), 449. 

in winter (J. A, Clarke), 259. * 
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lEISH. 


LANBOWKERS. 


Irish peasant-farmers (H. J. Little), 501, 

rates (Capt. Craigie), 150, 

store cattle, import of (W. T, Car- 
rington), 441. 

iRBiGATioisr (E. P. Sqnarey), IBB. 

by town sewage (0, Whitehead), 

492, 

unfit for clay soils (Dr. Voelcker), 

567. 


J. 

Jam making, fruit used for (C. White- 
head), 482. 

Jenkins, H. M-, E.G.S., on the Royal 
Agricultural Society of England, 593, 

Jerseys (J. A. Clarke), 277. 

(J. O. Morton), 399. 

Jonas, S., his practice of preparing cattle 
food (J. A. Clarke), 24B, 

Jones, W. Bence, on Irish dairy hus- 
bandry (J. 0. Morton), 427. 

Journal of tbe Royal Agricultural 
Society (H. M. Jenkins), 623. 

Judging by points (J. A. Clarke), 279. 

JuBiSDKTurON of county courts under tbe 
Agricultural Holdings Act (Clifford 
and Foote), 11$. 

Jestices in quarter sessions administer 
county rates (Capt. Craigie), 149. 


K. 

Kennedy, Mr., his practice of cooking 
cattle food (J, A. Clarke), 239. 

Kent, acreage of hops in (0. Whitehead), 
458. 

— , law of gavelkind still lingers in 
(Clifford and Foote), 74. 

, soils and crops of (J. A. Clarke), 

316. 

Kerry cattle (J. C, Morton), 400. 

Ktlns for drying hops (0. Whitehead), 
437, 

Knifing (J. A. Clarke), 374, 


Z. 

Labour, cost of <E. P. SquareyX f 
— ^ on good soil less costly than on noor 
cIa|<LCaird),^. ^ 

market gardens (0. Whitehead), 

mtdcms (EL J. Little), 505. 

Agricultural (H, J. 

(Capl Craigie), 

1^ I oC tessation, IBS. 


Labourer, education of the (H. M. 
Jenkins), 626. 

Labourers, experience and education 
(J. Caird), 35 ; position improving, ih. ; 
emigration, 86 ; wages, tb. ; general con- 
dition, zb. 

Labourers* cottages (B. P. Squarey), 168. 
when judiciously placed are remu- 
nerative (J. Caird), 46. 

Lambing-ewes, treatment of (J. A. 

Clarke), 251, ^ 

Lambing season (W, T. Carrington), 448. 

twice in the year (J. A. Clarke), 

249. 

Lancashire cheese (J. C. Morton), 413. 

’, soils and crops of (J, A. Clarke;, 

352. 

Land Act in Ireland, provisions of tlie 
(J. Caird), 32. 

agents (J. Caird), 34. 

drainage, see “ Drainage." 

, examples of improvements in (J. 

Caird), 47 ; very remunerative, 48. 

, exchange of, inexpensive and simple 

(J. Caird), 57 ; extent, ib. 

Improvement Companies (E. P. 

Squarey), 175. 

(J. Caird), 42; amount of money 

advanced, 43. 

, increase in the value of (J. Caird), 

24. 

iu the United Kingdom principally 

cultivated by tenant-occupiers (J. 
Caird), 29. 

Law (Clifford and Foote), 71. 

, percentage of cultivated, in foreign 

countries (J. A. Clarke), 201. 

— , systems of tenancy in Englan<l, 
Scotland, and Ireland (J. Caird), 38. 

tax (Capt. Craigie), 139. 

uncultivated, distribution of (J. A. 

Clarke), 194. 

Landed property, distribution of (J, 
Caird), 27. 

Landlord’s capital (B. P. Squarey), 
163. 

covenants in leases (Clifford and 

Foote), 98. 

taxation (Capt. Craigie), 154. 

Landowner, education of (H. M. 
Jenkins), 625. 

Landowners, advantages and disadvan- 
tages of yearly tenancies to the 
(Clifford and Foote), 85; effect upon 
tenants, 86. 

y capital and income of (Capt. 

Craigie), 125. 

, proportion of, to the whole pecula- 
tion (J. Caird), j88 ; do not general]^ 
cultivate their land, ; their position, 
duties, and infinenee, 33. 



AGBICULTURE OE EKaLAND Als"B WALES. 903 = 5^/ 


LAl^'IiO'WN'EBS. 

IjANBOwnebs iu Scolland specially trained 
(J. Caird), 50. 

Lane, Mr., his system of extra cropping 
(J. A. Clarke), 340. 

Largb-bkeed white pigs (J. A. Clarke), 
309. 

IjAWES, j. B., experiments on continuous 
oropjping (Dr. Voelcker), 550. 

, experimental station at Rothamsted 

(Dr. Voelcker), 581. 

, t§ble or money-value of articles of 

food (Dr. Voelcker), 575. 

, value of liis experiments to British 

agriculture (J, Caird), 20. 

Lawrence, O., his practice of preparing 
cattle food (J. A. Clarke), 240. 

Lea, John, his farm management (J. C. 
Morton), 388. 

Leasehold interests considered as per- 
sonality (Clifford and Foote), 79. 
Leases (Clifford and Foote), 94 ; powers 
of life tenants, ib. ; legal effect, 95. 

in Scotland (J. Caird), 40. 

Legacy duty (Capt. Craigie), 138. 

Legal effect of leases (Clifford and 
Foote), 95. 

Leicester, Earl of, improvements in Nor- 
folk (J. A. Clarke). 844. 

sheep (J. A. Clarke), 286. 

Leioesters (W. T. Carrin^on), 445. 
Licensing Acts (H. J. Little), 533. 

Lire of the agricultural labourer (H. J. 
Little), 530. 

, tenancy for (Clifford and Foote), 79. 

Light land, management of sheep on (W. 
T. Carrington), 447. 

lands of Shropshire (J. A. Clarke), 

338. 

Limb, use of (Dr. Voelcker), 5413. 

Liming ( J. A. Clarke), 359. 

Lincoln sheep (J. A. Clarke), 289. 

— (W. T. Carrington), 44:5. 
Lincolnshire, effect of local customs in 

(Clifford and Foote), 101. 

soils and crops of (J. A. Clarke), 

sm. 

LitosiMJAKE (Dr. Voelcker), 571. 
Liquorice (J. A. Clarke), 351. 

(0; Whitehead), 485. 

Little, H. J., on the farm labourer, 499. 
Live animals, difficulties of importing 
(J. Oairdi,i5. 

LIV3E5RROOL prize farms (J. A. Clarke), 
852. 

Live-stock (E. P. Squarey), 170. 

, census of (J. A. Clarke), 198; den- 
sity of summer stocking in proportion 
to cultivated area^ 199; comparison 
with foreign countries, 201 . . 

— of the country (J. C. Morton), 382, 
, exhibition of (H. M. Jenkins), 609. 


MEAT. 

Live-stock, number of, in the United 
Kingdom in 1877 (J. Caird), 16 ; build- 
ings for, 45. 

Loans for improvement of land, repay- 
ment of (E. P. Squarey), 176. 

from State and Land Improvement 

Companies and reclamation of land 
(J. Caird), 42. 

Local customs (Clifford and Foote), 87. 

rates (Capt. Craigie), 143. 

liOOUST-BEANS (Dr. Voelcker), 572. ^ 
London market, advance in the price of 
meat in the (J. A. Clarke), 209, 
Longhorns (J. A, Clarke), 275. 

(J- 0. Morton), 392. 

Lonk breed of sheep (J. A. Clarke), 305. 
Low-lying grass, management of sheep 
on (W. T- Carrington), 450. 


M. 

Machinery, treatment of, under the Agri- 
cultural Holdings Act (Clifford and 
Foote), 115. 

Main Drainage Commissions (J. Caird), 
53. 

Maize, imports for feeding (J. A. Clarke), 

202 . 

Malt tax (Capt. Craigie), 135. 

Management of the Royal Agricultural 
Society (H. M. Jenkins), 594. 

Mangold crop, increase in the cultiva- 
tion of (J. Caird), 15. 

Manors (Clifford and Foote), 72. 

Manufacture of cheese (J. O. Morton), 
4U7;h-\xibex,423. 

Manure, farming without (J. A. Clarke), 
360. 

, nitrogen in the food recovered in 

(Dr. Voelcker), 573. 

-J — for hop plantations (C. Whitehead), 
464. 

Manure-value of foods (Dr. Voelcker), 
573. 

Manures (E. P. Squarey), 170. 

— ^ — { J. A, Clarke), 554. 

(Dr. Voelcker), 556. 

effect of, in continuous corn crops 

(Dr, Voelcker), 552. 

value of, in the fertility of soils (J. 

Caird), 26. ' 

Map, statisiiral (J. A. Clarke), 194. 

Mabket-gaedening, introduction into 
England (0. Whitehead), 483. 

Market gardens (J. A. Clarke), 517, 820. 

Marl, use of (Dr, Voelcker), 546. 

Marling < J, A. Clarke), 555. 

Martin, James, design for cottages (H, 
J. Little), 514. 

Meat, rise in the value of (J. Caird), 12 ; 
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MEAT. 


ONIONS. 


importation from America will check 
the rise of price in Europe, 13. 

Heat, advances in the price of (J. A. 
Clarke), 209 ; home supply, ^ 212 ; ' 
foreign* animals imported, ib . ; impor- 
tation of dead meat, 21S. 

, consumption of, by labourer (H. J. 

Little), 307. 

Hechi, J. J., his practice of preparing 
food ( J. A. Clarke), 24o, 

Medicine and dressing for sheep (J. A. 
Clarke), 261. 

Members, number of, 1841--77 (H. M. 

' Jenkins), 598. 

Merton Southdowns (J, A. Clarke), 
296. 

Metropolis, cultivation of vegetables 
round the (0. Whitehead), 48B. 

Metropolitan milk snpply (J. C. Mor- 
ton), 404 ; cheese trade, 

Middle classes, taxation of the (Capt. 
Craigie), 135. 

Middle-breed white pigs (J. A. Clarke), 
311. 

Middle-men in Ireland, and conseqnent ■ 
evils (J. Caird), 41. 

Middiesbx, temperatureof (J. A, Clarke), 
186. . 

^ soils and crops of (J. A. Clarke), 

319. 

aixLiTABY tenures abolished (Clifford and 
Foote), 73. 

Milk, calf-rearing on (J. 0. Morton), 
401. 

produce (J. O. Morton), 381. 

, the sale of (J. 0. Morton), 404. 

substitutes for calves ( J. A. Clarke), 

230. 

supplied io labourers (ET. J. Little), 

521. 

Milkers, the Longhorns as (J. A. Clarke), 
277. 

Mining industry (H. J, Little), 503. 

Mixed farm, proportion of landlord’s and 
tenant’s capitid on a (E. P. Scjuarey), i 


Money payment in lieu of tithes (J, 
Caird), 62. 

value of foods (Dr. Voeloker), 575. 

Montgomery Act, its origin (J. Caird), 
, 50. 

Moore, H. F., metropolitan cheese trade 
(J. C. Morton), 420. 

law of (Olifferd and Foote), 


J. Chalmers, on Dairy Farming, 

' . mi, .t- ■ 

(J. A. Olatke), 

- yaiuc' e| root^ 238 - 


Mowing-machines (J. Caird), 18. 

( J. A. Clarke), 376. 

Mules (J. A. Clarke), 365. 


H. 

National income (Capt. Craigie), 127. 

— — schools (H. J. Idttle), 529. 

Natural History department of theRoyaX 
Agricultural Society (H. M. J^kins),- 
619. 

Nets for folding sheep (J. A. Clarke), 
260. 

New Red sandstone, rotations on the (J. 
A. Clarke), 330. 

Nidgett for working hop-lands (0. White- 
head), 464. 

Night schools (H. J. Little), 527. 
Nitrate of soda (Dr. Voelcker), 561, 
563. 

, its importance in time of war (J . 

Caird), 19 ; value to corn crops, 20. 

, imports of (J. A. Clarke), 202. 

Nitrogen, powers of (Dr. Voelcker), 556 ; 
sources of, in vegetation, 557 ; from the 
atmosphere, ih. 

in food recovered in manure (Dr. 

Voelcker), 578. 

Nitrogenous manures (Dr. Voelcker)? 
568. 

Norpolk, Mr. 0. S. Read, M.P., on sum- 
mer and winter stock of (J. A. Clarke), 
199. 

, soils and crops of (J. A. Clarke), 

m 

Norfolk polled cattle (J. A. Olarko), 
281. 

(J.C. Morton), m 

North Riding of Yorkshire, soils and 
crops of (J, A. Clarke), 350. 
Northumberland, wages in (H. J , Little . , 
520. 

Notice to quit under the Agricultural 
Holdings Act (Clifford and Foote), 113. 
Nottingham, temperature of (J. A. 
Clarke), 186. 


0 . 

Oast-houses for ho^s (O.WhiteheadX^^. 
Oats, average prices, 1861-76 (J. A. 
Clarke), 203. 

Objects of the Royal Agricultural So- 
ciety (H. M. Jenkins), 594. 

Oilcake, advantages of (W. T. OarriDg- 
ton), 4^. 

consumption of (J. A. OIaike),;i80;0. 

Old' English' hors^'p(lr. 

Onions (C. Wliitehead), 4S7 
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OOLITE. 

Oolite distrJot of Wiltshire (J. A. 
Clarke), $27. 

Open yards for cattle (J. A. Clarke), 
232. 

Obchards, cost of raising (0. White- 
head), 476. 

Outgoing tenants, payments to (Clifford 
and Foote), 98. 

OwNBESHip of land (Clifford and Foote), 
71. 

OxpoignsHiEE, soils and crops of (J. A. 
Clarke), 3S6. 

Downs (J. A. Clarke), 29S. 

(W. T. Carrington), 446. 

Ox-TBAMS (J. A. Clarke), 362. 


P. 

Paeish clergy, number of (J. Oaird), 63. 
Paeliamentaey recognition of tenant's 
rights (Clifford j^nd Foote), 102. 
Paeochial clubs (H. J. Little), 525. 
Pastoeal Husbandry (W. T. Carrington), 
435. 

Pastxjee land, distribution of (J. A. 
Clarke), 195. 

— increase in the acreage of (J. 
Caird), 15, 

Pastxjees, improvement of (Dr. Voelcker), 
568. 

Peae orchards in Herefordshire (0. 

Whitehead), 472. 

Peas (J. A. Clarke), 341. 

, itti ports for feeding (J. A. Clarke), 

202 . 

Peasant farmers in Ireland (H. J. Little), 
501. 

proprietors in Ireland (J. Caird), 

32. 

Pe»igeee herd, management of (W. T. 
Carrington), 436. 

Peebage, land held by the (J. Caird), 29. 
Ptobbokeshike cuttle (J. A. Clarke), 
28$. 

Pebmanent fertility (Dr. Voelcker), 549. 
- — ^ improvements, costs of, charged on 
laMs (Clifford and Foote), 81 ; compen- 
gation awarded for, under the Agricul- 
tural Holdings Act, 104; presumed 
duration, ih. 

pastures, improvement of (Dr. 

Voefok^r), 568. 

Pbbquisites to labourers (H. J. Little), 
510. 

Pebry (C. Whitehead), 47$. 

Personal property, leaseholds considered 
^ (Clifford and Foote), 79. 

Persons, numbers admitted to the country 
meetings of the Society, 1853-^7 (H. M. 
Jenkins), 602. 


PRIZES. 

pEEirviAN guano, see “Guano.'*’ 
Phosphatio materials (Dr. Voelcker\ 
562. 

Physical features of England (J. A. 
Clarke), 185. 

of Great Britain (H. J. Little), 500. 

Picking hops (C. Whitehead), 4B7. 
Pickle manufacturers (O. Whitehead), 
487. 

•: Piecework (H. J. Little), 507. 

Pigs (J. A. Clarke), 306, 

, management of (J. A. Clarke), 

263. 

Plans, 389, 514, 515, 516, 518, 519, 523. 
Plants predominating in uncultivated 
land (J. Oaird), 27. 

Plough (double-torow) (J. Caird), 19. 
Ploughing matches (H. J. Little), 528. 
Ploughs and cultivators (J. A. Clarke), 
370. 

Points, judging by (J. A. Clarke), 279. 

of a Hereford (J. A. Clarke), 269 ; 

Devon, 272 ; Sussex, 275 ; Longhorns. 
276. 

Police rates (Oapt. Oraigie), 149. 
Poling hops (0. Whitehead), 461. 
Politics, exclusion of, from Society (H. 
M, Jenkins), 594. 

Poor, improvement of cottages for the 
(H. J. Little), 512. 

Poor-law allowances (H. J. Little), 505; 

Scotland exempt, 503. 

Poor-rate (Capt. Oraigie), 144 ; origin, 
145 ; fluctuations, ib . ; purposes, 145 ; 
local distribution, 146. 

Population, checks on increase of (J. 
Oaird), 29. 

, the proportion of landowners to the 

(J, Oaird), 28. 

Post Office savings-banks (H. J. Little), 
527. 

Potash salts (Dr. Voelcker), 563, 
Potato culture (0. Whitehead), 48Sy 

in Cornwall (J. A. Clarice), ^55; 

Cheshire, 351. 

disease (0. Whitehead), 491, 

famine in Ireland, results on the 

population (J. Oaird), 30. 

Poultry ( J. A. Clarke), 224, 
pEACTiOAL Agriculture (J. A. Clarke), 
185. 

Pressing machine for hops (0. White- 
head), 468. 

Pexobs of Shorthorns ( J. A. Clarke), 266. 
Pbimogbnitubb law, limited operation of 
(Oliflbrd and Foote), 74. 

Prize cottages (H. J. Little), 514. 

farms round Liverpool (J. A. 

Clarke), 555. 

Prizes for best cultivated farms (H. .M* 
Jenkins), 613. 
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mOBATE. 

PaoBATE duty (Capt. Craigie), 138. 

Peocebure in establishing claims under 
the Agricultural Holdings Act (Clifford 
and Poote), 111. 

Property, agricultural share of taxes on 
(Capt. Oraigie), 136. 

tax (Capt. Oraigie), 141. 

Pbout, Mr., continuous com growing 
(Dr* Toelcker), ov3. 

Peotodbnt Societies (H. J. Little), 524. 

Pruning gooseberry trees (C. White- 
head), 478 ; filbert trees, 479. 

Public roads (J. Caird), 59. 

Public-house clubs (H. JT . Little), 526. 

Pulping roots (J, A. Ohirke), 242. 


R. 

Badnob slieep (J. A. Clarke), 302. 

Raftering ( J. A. Clarke), 332. 

Bain, effect of, on top - dressings of 
ammoniacal manures (Dr, Voelcker), 
545. 

Eainfall (J. A. Clarke), 1S6. 

(Dr* Voelcker), 582. 

of the United Kingdom (J. Caird), 

25. 

Ram, age for breeding (J. A. Clarke), 250. 

Randell, 0., his practice of preparing 
cattle food (J. A. Claike), 243, 

— , his practice of wintering sheep 
(J. A. Clarke), 262. 

Rates, share of, levied on land (Capt. 
Craigie), 143. 

Rawlence, IVEr., management of sheep 
(J. A. Clarke), 256. 

Read, 0. S., M.P., on summer and winter 
stock of Norfolk (J. A. Clarke), 199. 

i on store pigs (J. A, Clarke), 265. 

, on extra crops in the Ghiltern 

district (J. A. Clarke), 336. 

Reaping-machines (J. Cuird), 18. 

(H. J. Little), 508. 

Reaising live stock (Dr. Voelcker), 570. 

RaaiCEiPTS and expenditure of the Society, 
1841-77 (H, M. Jenkins), 598. 

Reclamation of lands by State loans 
(J. Caird), 42. 

Recreation of the labourer (H, J, Little), 
586 . 

Bbpeeeis, powers of, under the Agricul- 
teal Holdings Act (Clifford and Foote), 

Reform Bill, its benefit to tenant farmers 
(J. Caird), 39. 

Region in England supported by tithes 
<J,Gaird}/6;8. 

BiW)^iand <E. P. Squarey), 174. 

— (Capt. 


SCHOOLS. 

Rents of market gardens (0. Whitehead), 
487. 

Revenue of Her Majesty from woods, 
forests, and land (J.* Oiiircl), 64. 

Rice-meal (Dr. Voelcker), 572. 

Roads connected with enclosures (J. 
Caird), 59. 

Romney Marsh (J. A. Clarke), 318; sheei> 
management, ib. 

sheep (J. A. Clarke), 291. 

Roots for fattening cattle (J. A. Clarke), 
237 ; value of roots, 238. 

, pulping of (J. A. Ohirke', 242. 

, storing, cleaning, and cutting (J- A. 

Clarke), 260. 

, consumption by sheep (W. T. Car- 
rington), 449. 

Root-crops, beneficial results of bone-dust 
(Dr. Voelcker), 547, 564. 

Rotation on heavy lands in the North 
(J. A. Clarke), 316. 

where potatoes are grown (0. White- 

head), 490. 

experiments at Woburn (Dr. Voelc- 
ker), 586. 

Rothamsted field experiments (Dr. Voelc- 
ker), 542, 568. 

experimental station (Dr. Voelcker), 

581. 

Royal Agricultural Society of England 
(H. M. Jenkins), 593. 

Ruck, E., his system of farming (J. A. 
Clarke), 

, Henry, his method of rearing 

calves ( J. A. Clarke), 230. 

Bussell, Mr., his practice of preparing 
cattle food (J. A. Clarke), 239. 

Buston, a. S., his practice of wintering 
sheep (J. A. Clarke), 262. 

Eye (J. A. Clarke), 337. 

Ryland sheep (J. A. Clarke), 294. 


S. 

Sainfoin (J. A. Clarke), 325. 
Sainfoin-roots, allowance for (E. P, 
Squarey), 177. 

Saline alkaline materials (Dr.Voelcker), 
563. 

Salt as a manure (Dr. Voelcker), 564. 
Sandy soils, value of lime on (Dr. 
Voelcker), 546. 

Sanitary rates (Capt. Craigie), 149. 
Savings-banks (H. J. Littl^, 526. 
School Board-rate (Capt, Oraigie), 150. 
School lees for labourers*bhil<fieii (Hi J. 
Little), 5^8. 

Schools for labourers^ children (J* Caird), 
35 
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SOrE3NTIBT0. 

ScrENTiFio researches, influence of (Dr, 
Voelcker), 541, 

Scotch breeds of cattle (J, A. Clarke), 
284. 

experimental stations (Dr. Voelcker), 

581, 

landoT^ner, his advantages (J. 

Oaird), 50. 

mountain sheep (J. A. Clarke), 804. 

shepherds (H. J. Little), 500, 

Scotland, assetsment of property to 
Poor-rate in (Capt. Oragie), 130. 

climate unfavourable for fruit- 
growing (C. Whitehead), 481. 

— — exempt from Poor-law allowances 
(H. J. Little), 503. 

, mode of tenancy in (J. Caird), 88 ; 

leases, 40. 

rise in value of land in (J. Caird), 

49 ; cause, tb. 

Sba-kalb (0. Whitehead), 486. 

Season, effect of, on the wheat crop (J. 
A. Clarke), 196. 

Seasons chosen for calving (J. A. 
Clarke), 225. 

Seaweed as a manure (J. A. Clarke), 55(S. 
Settlements of estates, origin of (Clif- 
ford and Foote), 76 ; not prescribed by 
law, 77. 

often hinder the free action of land- 

owners in the management of their 
property, 42 ; expedients adopted to 
overcome this, ib. ; shonld be limited, 58. 
Sewage and sewage manures (Dr. 
Voelcker), 564, 583. 

Shearing (J. A. Clarke), 256 ; time, 258. 
Shed-feeding sheep (J. A. Clarke), 268. 
Sheev (J. A. Clarke), 200 ; number com- 
pared with foreign countries, 201. 

dipping (J. A. Clarke), 258. 

folding in Wiltshire (J. A. Clarke), 

827. 

, influence of climate on (W. T. 

Carrington), 444. 

shearing (J- A. Clarke), 258. 

washing (J. A. Clarke), 258. 

Shbfherd’s hut (J, A. Clarke), 261. 

in , Scotland (.H. J. Little), 500. 

Shbppey, Isle of, crops in (J. A. Clarke), 
$16. 

Shire-bbed horses (J. A, Clarke), 314, 
Shorthorns (W. T. Carrington), 436. 

(J. A. Clarke), 266. 

( J. Q. Horton), 884. 

Shropshire, soils and crops of (J., A. 
Clarke), 3S8. 

sheep (H. M. Jenkins), 611* 

Shropshibes (W. T. Oarrin^on), 446. > 

(J. A. Clarke), 299. 

Skim-milk, calf-rearing on (J. 0» Horton), 
402. 


steam-engines. 

Small-breed white pigs (J. A. Clarke)^ 
3X0. 

Smith, William, his clay-land husbandry 
(J. A. Clarke), 874. 

, Worthin^on, on the potato dis- 
ease (0. Whitehead), 491. 

Soil, effect on foul liquids (Dr. Voelcker) 
564. 

of England, variation in the (W. T.. 

Carrington), 485. 

of the Dnited Kingdom (J. Caird), 25 

Soils, distribution of (J. A. Clarke),. 
193. 

, chemical composition of (Dr, 

Voelcker), 348 ; absorbent power, ib. 

, examples in the fertility of (J, 

Caird), 26. 

Somersetshire, fertility of land in (J. 
Caird), 26. 

, fruit land of (C. Whitehead), 474. 

, soils aud crops of (J. A. Clarke),. 

330. 

SODTHDOWNS (W. T. Carrington), 446. 

(J. A. Clarke), 295. 

South Hams cattle (J. A. Clarke), 274. 
Sovereign’s power over the land (Olif^ 
ford and Foote), 71. 

Spirits, distillation of, from beet-roots 
(Dr. Voelcker), 578. 

Spring season destructive to fruit trees 
(0. Whitehead), 475. 

Spring-calving (J. A. Clarke), 226. 
Spuds for hop digging (C. Whitehead),. 
401. 

Squarey, Elias P.,on Farm Capital, 163. 

, on Hampshire Down sheep (J. A.. 

Clarke), 297. 

Staffordshire dairy farm (J.O. Morton), 

Stall-feeding (J. A. Clarke), 283. 
Stamps on deeds (Capt. Craigie), 138. 
State loans for drainage and reclama- 
tion of estates (J. Caird), 42 ; rate of 
repayment, ib. 

schools or flocks, none in England 

(J. Oaird), 54. 

Statistical agricnlfcure (J. A. Clarke), 
185. 

diagram map (J. A. Clarke), 194, 

Statistics of daiiy factories (J. 0. 
Horton), 417, 

of the United Kingdom (J. Oaird),. 

14 1 accuracy suffleient for practical 
use, 15 ; main features, ih. 

Statute De JOomB, when passed, and 
result (Clifford and Foote), 75, 

Steam cultivation (H. H, Jenkins), $07.. 

(Dr. Voelcker), 554. 

Steam-engenes, erection of, under the 
Agricultural Holdings Act (OUffbrd 
and Foote), 
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INDEX TO THE MEMOIR ON THE 


STEAMIKa. 

Sa?EAMi3fa cliaff (J. A. Clarke), 545. 
Steam-plough, use of the (J. Caird), 18. 
Steam-ploughs, and cultivators (J. A. 
Clarke). B70. 

Steam-power <J. A. Clarke), 366. 

■ ^ and manipulation of crops (J. 

Caird), 19. 

Stees, arrangements and fittings (J. A. 
Clarke), 264. 

Stilton cheese (J- C. Morton), 4J.9. 
Stock, feeding and rearing (Dr. 
Voelcker), 670, 

, number exhibited at the Society’s 

country meetings, 1841-77 (H. M. 
Jenkins), 602. 

of the farm, see “ Live Stock.'’ 

Stobe pigs, management of (J. A. 
Clarke), 265. 

Stoking roots (J. A. Clarke), 260. 

straw-chaif (J. A. Clarke), 545. 

Stkapfori), H., description of a Short- 
horn (J. A- Clarke), 268. 

Straw for feeding (J. A. Clarke), 244. 
Steaw-chapf, storing (J. A. Clarke), 
245, 

Subscriptions, amount of, received from 
menabers, 1841-77 (H. M. Jenkins), 
698, 

Suburban milk dairies (J. C. Morton), 
406, 

Succession duty (Capt, Oraigie), 138. 

and ownership of land (Clifford and 

Foote), 71. 

Successive com crops (J. Caird), 19; 

use in time of war, ib. 

Suckling of calves ( J. A. Clarke), 228. 
Suffolk cart-horses (J. A. Clarke), 312.. 

pigs ( J. A. Clarke), 309. 

polled cattle (J. A. Clarke), 2S1. 

soils, and crops of (J. A. Clarke), 

342. 

, temperature of (J. A. Clarke), 186. 

Sugar, manufacture of, from heet-roots 
(Dr. Yoelcker), 577. 

Sulphate of copper used in pickles (C. 
Whitdiead), 487, 

Sulphuring machine for hops (C. White- 
bead), 466. 

Summer prices of meat for twenty-six 
years (J. A. Clarke), 209. 
Superphosphate of lime (J. A. Clarke), 
357. 

Surrey hop plantations (C. Whitehead), 
459. 

soils and crops of (J. A. Clarke), 

820. 

Sussex cattle (J. A, Clarke), 274* 

cattle (J. 0. Morton), 398. 

hop plantations (O. Whitehead), 

— erc^s of (j, A. Clarke), B20, 


transfer. 


T. 

Table showing comparative quantity 
j and value of home and foreign agri- 
cultural produce consumed annually 
(J. Caird), 17. 

; Tamwobth pigs (J. A. Clarke), 308, 
Taxation as affecting the Agricultural 
Interest (Capt. Craigie), 123. 

■ Teeswater Longwools (J. A. Clarke), 

; 291. 

i Temperature (J. A. Clarke), 186. 

of the United Kingdom (J. Caird), 

' 25. 

s Tenancies, yearly (Clifford and Foote) 

! 83; advantages and disadvantages to 

landowners, 85. 

Tenancy at wiU, system in England 
(J. Caird), 38 ; its origin, 39. 

for life (Clifford and Foote), 79 ; at 

will, 84. 

Tenant-farmers, extent of their holdings 
and emulation amongst them (J. 
Caird), 34 ; number and capital, ib. ; 
best examples of farming found among 
them, 38. 

, numbers and vested interests (J. 

Caird), 28 ; cultivate the great bulk of 
the laud, 29. 

, assessment of, to income tax (Capt. 

Craigie), 142. 

Tenant’s capital and income (Capt. 
Craigie), 126. 

(E. P. Squarey), 169. 

covenants in leases (Clifford and 

Foote), 95 ; as to husbandry, 96 ; end 
of tenancy, 97. 

— title to compensation under the 
Agricultural Holdings Act (Clifford 
and Foote), 103. 

Tenure of land (Clifford and Foote), 71. 
Thanet, Isle of, crops in the (J. A., 
Clarke), 317. 

Thrift among labourers (H. J. Little), 
535. 

Tillages, allowance for (E. P. Squaroy), 
177. 

i Tithes for supporting religion (J. Caird),, 
62; commuted to a money payment, ib. 
Tolls for maintaining roads (Capt. 
Craigie), 148. 

Tomatoes (0. Whitehead), 487. 

Town sewage, application of, to the 
growth of vegetables (O. Whitehead), 
492. , 

disposal of (Dr. Yoelcker, 564^ ^8$/ 

Trade and colonies dispense 
on increase of population (Jt. 

Transfer of land, right 
Foote), 75."" 
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TllEFOH/. 

Trefoil (J. A. Clarke), 337. 

Trial, implements for, at the Society’s 
Shows (H. M. Jenkins), 605, 
Teifolium (J. a. Clarke), 337. 

TmuiFs (J, A. Clarke), 3^. 

two successive crops (J. A. Clarke), 

$35. 

Turnpike Trusts (Capt. Craigie), 148. 
Tying hop-Tbines (0. Whitehead), 464. 


TJ. 

Umpire, election of, under the Agricul- 
tural Holdings Act (Clififord and 
Foote), 111. 

Unoultivateb lands, distribution of 
(J. A. Clarke), 194. 

Unexhausted improvements, under the 
Agricultural Holdings Act (Clifford 
and Foote), 103. 

Union Chargeabilitv Act (H. J. Little), 
513. 

' — ^ of labourers (H. J. Little), 506; 
its effects, ib. 

United Kingdom, estimated production 
and consumption of wheat in the (J. A. 
Clarke), 205. 

i proportion of home and foreign 

supply of food in the (J. Caird), 13. 

, variations in the systems of local 

rateage in the (Capt. Craigie), 149. 

Unmarried labourers (H. J. Little), 512. 

Upland pastures, sheep on (W. T. Car- 
rington), 452. 

Upper classes, taxation of the (Capt. 
Craigie), 134. 


V, 

Value of land as an investment (E. P. 
Squarey), 173. 

Veai*, number of calves killed for (J. A. 
Clarke), 214. 

Vegetables, cultivation of (O. White- 
head), 48$. 

Vegetation, experiments on (Dr. 
Yoelcfcer), 5B2. 

, sources of nitrogen in (Dr. 

Voelcker), 557. 

Vetches (J. A. Clarke), 337. 
Veterinary department of the Boyal 
Agricnltural Society (H.TkE. Jenkins), 
60) ; examinations, 625. 

Village clubs (H. J. Little), 527. 
Vinery system of poling hops (O. 
Whitehead), 463. 

Voelcker, Dr. Augustus, on the influ-» 
once of Chemical Discoveries on tlie 
progress of English Agriculture, 541. 


WHEAT-LAND. 


w. 


Wages of the agricultural labourer fj 
Caird), 36. 

in 1796 compared with 1850 and 

1870 (H. J. Little), 504; present time, 

of the labourer (Capt. Craigie), 126. 

Wales, fruit-land in (O. Whitehead), 

War, importance of artificial manures in 
time of (J. Oaird), 19. 

Wabnes, Mr., his practice of codkmg 
cattle food (J. A. Clarke), 238. 

Warp land in Yorkshke (0. Whitehead) 


Warwickshire, soils and crops of (5. A. 
Clarke), 339. 

Washing sheep (J. A. Clarke), 258. 
Waste lands and commons (J. Caird*) 
57 ; extent, 57. 

Water-power (J. Caird), 56. 

— ^ — (J. A. Clarke), 365. 

Watersheds, description of, in England 
and Wales (J. A. Clarke), 190. 
Weaning calves (J. A. Clarke), 231' 
lambs, 256. * 


~ lambs (W. T. .Carrington), 44B. 
Weight and relative value of corn crops 
(J. Caird), 25. 

Weights of Shorthorns <J. A. Clarke), 


Welsh breeds of cattle (J. A. Clarke), 


mountain sheep (J. A. Clarke), 301. 

West Country sheep (J. A. Clarke), 296 
Highland cattle (J. A. Clarke), 


Riding of Yorkshire, crops and 

soils of (J. A. Clarke), 350. 

Western counties, mean monthly tempe- 
rature and rainlall (J. A. Clarke), 
Wheat areas, distribution of (J. A, 
Clarke), 195. ^ 

, average yield per acre (J. A. Clarke), 

196 ; effect of seasons, ih. ; principal 
wheat-producing counties, 197; com- 
parison with foreign countries, 198; 
average piices, 1861-76, 203 ; home 
^ production, 204 ; consumption, 205 ; 
imports, ib. ; fluctuations in supplies 
and prices, 206. 

, continuous growth of (Dr, 

Voelcker), 551. 

• experiments made in the growth of 

(J. Caird), 21 and 26. 

f cost of carriage from distances equal 

to rent of land in England (J. Oaird), 14. 
Wheat-land district of Shropshire (J. A. 
Clarke), 338. 
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mmx TO THE MEMOIK, ETC. 


WHITEHEAD. 

Whitehead, Charles, on the Cultivation 
of Hops, Fruit and Vegetables, 457. 

WiDBiNsoN,' Mr., on barley after wheat 
(J. A. Clarke), 324. 

Wiltshire Down lambs, management of 
(J. A. Clarke), 255. 

, soils and crops of (J- A. Clarke), 

326. 

Wind»powee (J. A, Clarke), 366. 

Winds, prevailing in England (X A. 
Clarke), 187. 

Winter folding of sheep (J. A. Clarke), 
259. 

housing and feeding cattle (J. A. 

Clarke), 232. 

WiNTERiNa calves (J. A. Clarke), 232. 

Wires for training hops (0. Whitehead), 
463. 

Woburn experiments ( J. Caird), 22. 

(Dr, Voelcker), 584. 

Wolds of Yorkshire (J. A. Clarke), 349. 

Woman's labour in request in the North 
(H. J. Little), 520. 

Woodlands district of Hampshire, course 
of cropping (J. A. Clarke), 322. 

producing hop-poles (0. Whitehead), 

462. 

Woods, Henry, on preventing abortion in 
ewes <X A. Clarke), 252. 

, Her Majesty's revenue from (J. 

Caird), 64. 

Wool ( J. A, Clarke), 221 ; home produc- 


ZOOLOGICAL. 

tion, imports and exports, 223; 
value of different wools, ib. 

Wool, production of (W. T. Carrington), 
444. 

Worcestershire, fruit-^land in (C. 
Whitehead), 475. 

hop plantations (C.Whitehead), 459. 


Y. 

Yards for wintering sheep (J. A. Clarke), 
262. 

Yearlings, fattening of (J. A. Clarke), 
247. 

Yearly tenancies (Clifford and Foote), 
S3 ; and advantage to owners, 85 ; effect 
upon tenants, 86. 

Yeomen farming their own land, very 
small proportion to that of tenant 
farmers (J. Caird), 32. 

Yorkshire, soils and crops of (J. A. 
Clarke), S4S. 

Youths in Yorkshire, early career of (H. 
J. Little), 522. 


2 . 

Zoological privileges of the Royal Agri* 
cultural Society (H. M. Jenkins), 620. 
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1857 
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1868 
1854 
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.COLONEL IvINGSCOTE, OB,, M.P. 

Acland, Sir Thomas D'tkb, Bart., M.P.. Spr^jdoncoie, Bxeter^ Devonshire, 
Bstdpobt, Yiscotint, Cricket St. Thomas^ Chard, Somersetshire. 

Chesham, Lord, Daiivtier, Chesham, Bucks. 

Bent, J. D., Btbston Hall, Wetherhy, Yorkshire. 
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Liootoeli), Earl of, Shugborough, Staffordshire, 
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Butland, Bnke-of, K.G., Belmir Castle, Grantham, Leicestershire, 




1873 

1861 

1839 

1867 

1847 

184? 

1858 
1839 
1852 

1859 
1861 
1855 


Beheobd, Duke of, Woburn Abbey, Bedfordshire, 

Oathcart, Earl, Thorntm^le-Street, Tharsk, Yorkshix'e, 

Chichester, Earl of, Stanm^ Parfc, Lewes, Smsex, 

Bbvonshirb, Duke of, K.G., HoTke/r HaU, Lancashire* 
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Bbidport, Yiscount. 

SouvnaX Committee* 
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Oathoabt, Earl. Milward, Biohard. 

Ybrnon, Lord. Pole-Gell, H. Ohandos. 

Welby-Gregoby, Sir W. E., Bt. Bansomb, R. O. 

Bidley, Sir M. White, Bt, Tdrberyill, Lient.-Ool, 

Prankish, W. Wells, W. 

Hemslby, J. Whitehead, Charles. 

Jones, J. BomN. 

Ctemtcal Committee* 


Howard, G. 

Hemsley, j. 

Jones, J. Bowen, 
Lawes, j. B. 
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Yoelcker, Br. A. 
Wakefield, W. H. 
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Whitehead, Charles. 
Wilson, Jacob. 


Wells, William (Chairmaii). 

Bedford, Bnhe of. 

Liohfibld, Earl of. 

Yebnon, Lord. 

Macdonald, Sir A, K., Bart, 

Welby-Geegory, Sir W. E., Bt. 
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Ateling,, T. 
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Bent, J. D. 
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39Xant?Sfeeai5es{ Committee* 
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Frankish, W, ' Whitehead, Charles. 

TJeterhiarD Committee; ; 

Egerton, Hon, Wilbraham KiNGSCOTBi Colonel. 

(Chairman). Lindsay, Colonel Loyd.' 

Oathoabt, Earl. Milward, B. 

Bbidport, Yiscount. , PowGell, H. Chandos. 

Ridley, Sir M. White, Bt. Qbain, Br. 

Booth, T. 0, Sanday, G. H. 

Brown, Professor. ^ ^ ^ Banderson, Dr. J. Buedon. 

OAEiwTEJ^Br. ■ SpttONDS, Professor. 

Bugoid, W. WaketTeld, W. H. 

Gibbs, B. T.' BRwmKBqcH. Wells, William. • 

Habpley,M.J. Wilson, Jacob. 

V, i ^ . StncXt#Sn|e!^ Committee. 

Milward, Biohabd Evanj^ John, - Rigdbn, William:, 

(Chairman). , . n ■, ^ "h Sanbay, G. H. 

Bbidport, Visootmt. ’ ‘ BIandjM^. Stbatton, B- 

Bedlby, Sir M. White, , iBI^piMSLEfY,^ ^ , - T Tobe, J, 

Bt. Howard, O. 

Arkwright, J. H. ^ Mol^osm p. 

Aylmer, H. 

Booth, T. O. Pain, T. ‘ 

Bowly, Edward, Polb-Gell, H. Ohandos. 


Wakbkosld, W. H. 
WxLSON, Jacob. 

Stewards of Live 
Stock. 
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Btwnding Committees for 1878. 


I )l i„r^l 


Hbmslby, J, (Ohairaian). 
Bkidport, YisGount, 
Ybrnon, Lord. ; « 
Haoikjnalb, Sir a. 

Amos, O. B. 

Ajtoebsoy, W. 

AVEIilKG, T. 

Booth, T. O. 


OANTBBIiL, OhAS. S. SANHAY, G. H* 

. Bdmohjjs,. W. J. V - _ . : SmjTTLEwoRTH, Joseph. 

, I^ANKISH, W. , . J^?nE;i^EEYi 3 f,L, Lieut.-Col. 

B. T. Brandeeth. ’Turn^ir,' yABEK. 

Jones, Ji Boweit. , Yf^TEHSAB, Oharres, 

Martin, J., _ Jacob. 

; Xhe Stewards of Imple- 

Bansomb, E. 0 . meats.: ? 


©ennal tee. 


Lord 

(Chairman). 

Brieport, Yiscoimt 
Ohesham, JLord , 

Lopes, Sir Massey, Bt. 
IViTJSGRAVE, Sir E„ Btl 
Egerton, Hon, W. 
Aveling, T. 

AyIiMEb, H. 

Booth, T. O. 

Bowly, Edwabb, ^ ^ ‘ 
Bristol, High: Sheriff of. 
Brebtol, Mayor of,! ' 
Oantrih^ C^suiiuiES B. 


Dyke, T. 

' Frankish, W, 

Gibbs, B. T, Brandeets, 

^MSLBY, J, 

JpNES, J. A. 

Jones, J. Bowen. 
Martin, J. 

Masfen, H. 

' MllDWJto),EioHAHD, ■■ ' " 
Hxchols, George. 
Bole-Gell, H. Chandos. 
Bandell, Charles. 
Kansomb, B. C. 
Bawlence, j. 


SiSBAY, A- 
ShcttleVorth, j. 
Smith, W. 

Stratton, B. 

Thomas, Christopher J. 
Thompson, W. 
Turbervill, Lieuf.-Col. 
Turner, George. 
Turner, Jabez. 
Wakefiklo, \V. H. 
Wells, W, 

"Whitehead, Charles. 
Wilson, Jacob. 


Contracts Committee. 


Wilson, Jacob (Chairman)i 
Bridpobt, Yisooimt, 

Amos, C, E. 

Aveling, T. 

Booth, T. O, 

Franbish, W. 


Gibbs, B. ‘T. Brandeeth. 
Milward, Bicharo. 
POLB-GbLL, H. CitANDOS. 
Bandell, Charles. 
SlIUTTLEWORTH, JOSEPH. 

Stratton, B. 


<2^mmfttee of ^eXection. 


, :!■ 


Oathcart, Earl (Chairman). 
Bridpobt, "Visoount 
Egerton, Hon, W. 

Booth, T. O. 


iMJtWARD, B. ' 

Fole-Ge^l, H,jOhani>os. 
Wilson, JAdoB. 


And the Chairmen of the Standing Committees. 

ClJttcaUoix Committee. 


Bedford, Duke of (Chairman). 

AysLiNd, T. 

OarrutherSj^W. < 

Bent, J. jD. 

Jones, J. Bowen. 


f / f if'tf 


Kingscote, Colonel. 
Turbervill, Liout.-Ool, 
VOEliCKBB, Br. 

Wells, William. 
^W^TEHEAD, Charles, 




Cattle ©latite Comiiiittee. 

, 

The wHotJE CfouNO^. 



( ^ ) 


iRopal asn'cultural of afnglanii* 


GENEEAL MEETING* 

12, Hakoves Square, Thursday, December 13th, 1877. 


BEPOBT OB THE COUNCIL. 

The Council Bave to report that during* the year 1877 the 
number of Governors and Members has been increased by the 
election of 1 Governor and 412 Members, and diminished by 
the death of 4 Governors and 107 Members, the resignation of 
127 Members, and the removal of 50 Members by order of the 
Council. 

The Society now consists of : — 

81 Life Governors, 

74 Annual Governors, 

2280 Life Members, 

4182 Annual Members, 

17 Honorary Members, 

making a total of 6634, and showing an increase of 124 Members 
during the current year. 

The half-yearly statement of accounts to the 30th June last 
has been examined and approved by the Society’s auditors and 
accountants, and has been published for the information of the 
Members, in the last number of the ‘ Journal.' Since then the 
funded capital has been increased by the investment of 4000L 
in the New Three per Cents.-*— chiefly the surplus receipts of the 
Liverpool Meeting. The funded property is now 2 6,5 HZ. II 5 . 5d. 
New Three per Cents., and the balance in the hands of the 
Bankers on the 1st inst. was 1610Z, 19^. 6d. 

The Liverpool Meeting was one of the largest and most 
successful which the Society has ever held, and the attendance 
on the first three days even equalled that at the Manchester 
Meeting. Unfortunately the wet weather on the two closing 
days prevented many thousands of people from visiting the 
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Show, hut, notwithstanding this drawback, the total number 
registered by the turnstiles has been exceeded only three times 
in the history of the Society, namely at Leeds in 1861, at Man- 
chester in 1869, and at Birmingham in 1876, while the money 
receipts were second only to those at Manchester. The Local 
Committee and the authorities of Liverpool made every exertion 
to render the Meeting successful. Besides their remarkably 
handsome additions to the Society’s prize-list, the Local Com- 
mittee organised a parade of more than 300 cart-horses in the 
Show-yard on the Saturday afternoon, and it was generally 
admitted that this was a most instructive and attractive as well as 
a novel exhibition. The Mayor and Corporation and the mer- 
chants and manufacturers of Liverpool invited the Members of 
the Society to inspect the buildings and processes over which 
they had control, and many Members of the Society availed 
themselves of this opportunity to acquaint themselves with the 
extensive docks, public buildings, factories, and warehouses 
for which Liverpool is famous. In every respect the country- 
meeting will long be remembered as one of the largest and 
most useful of those which the Society has held. 

The competition for the Society’s Gold Medal offered for 
an efficient sheaf-binder, took place at harvest-time on Mr. 
Scotson’s farm at Aigburth, near Liverpool. Only three 
machines, all of American make, were brought to trial; and 
although the Judges were of opinion that these labour-saving 
appliances had not yet been made sufficiently perfect to justify 
them in awarding the Gold Medal, they were of opinioA that 
great credit was due to the three inventions, and they recom- 
mended that a silver medal, in recognition of progress, should be 
given to Mr. W. A. Wood, and a high commendation bestowed 
on the binding mechanism employed by D. M. Osborne and Co. 
The Judges also suggested a renewal of the offer of the Gold 
Medal next year, and the Stewards having reported favourably 
of this course, the Council have acted in accordance with their 
recommendation. 

The competition for the numerous prizes offered by the Local 
Committee for the best managed Dairy (or Stock) and Arable 
Inarms in the counties of Lancaster, Cheshire, Denbigh, and 
Flipt^ and in the Isle of Man, was very keen ; and the striking 
, ojn the two sections of the competition, written by 
Bforton and Mr. S. D. Shirriff respectively, and 
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published in the last number of the ‘ Journal,^ are well worthy 
of careful study. 

’ The Country-meeting for the ensuing year will be held at 
Bristol ; and the Council are glad to announce that the Local 
, Committee have obtained the use of a most eligible site for the 
Show-yard on Durdham Down. 

The ' Bristol Local Committee have offered the following 
Prizes for best-managed farms in the county of Gloucester, 
the eastern division of Somerset, and the northern division of 
Wilts . - 

Section. T. — ^Arable Farms with at least two-thirds of their area under 
rotatjxon of cropping : — 

Class 1. Fanns of 200 acres and upwards. First Prize, £50 ; 
second, £25. 

Class 2. Farms above 80 and less than 200 acres. First Prize, 
£30 ; second, £15. 

Section IT. Dairy or ^Stock Farms, where the course of cultivation is 
- chiefly directed to the production of Cheese, Butter, or of Animal 
Food:— 

Class 1. Farm of not less than 200 acres. First Prize, £50 ; 
second, £25. 

Class 2. Farms of not less than 80 and under 200 acres. First 
Prize, £30 ; second, £15. 

In addition to the renewed offers of the Society's Gold Medal 
for an efficient Sheaf-binder, the Council have decided to offer 
for competition at the Bristol Meeting prizes for improved 
Dairy appliances ; and the Local Committee will oflfer prizes 
for several classes of Dairy Produce. It is hoped that hy these 
means the most improved methods and the best results of' 
cheese and butter making may he illustrated in the Bristol 
Show-yard. 

Following the precedent of the last two years, the Council 
have decided that the Bristol Meeting shall commence on 
Wednesday, July 10th, and that the Implement-yard shall be 
open to the public on the preceding day. 

The Council have added the following new rules to the 
Implement Prize-sheet : — - 

1. In the Catalogue there shall he no statement of any prize awarded to an 
implement except such as may have been awarded by the Eoyal Agricultural 
Society. 

2. No placard or other statement shall he attached to any machine, im]ple- 
ment, or other article in the Society’s Show-yard, referring to any prize, 
except such as may have been awarded to it by the Boyal Agricultural 
Society. 

I 2 
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3. In the Show-yard exhibitors must use smokeless coal, which, for their 
convenience, will he provided and sold at a ixed price hy the Society, or by an 
agent duly appointed by it. 

4. Shafting, belts, gearing, high-speed machinery, and any other exhibits 
likely to prove dangerous to the public, shall be securely fenced and protected 
to the satisfaction of the Society’s Stewards or Engineers ; but such approval 
by the Stewards or Engineers shall not relieve the exhibitor from his liability 
under other Clauses. 

6. Emery wheels and similar grinding machinery driven at high speeds will 
not be allowed to be exhibited in motion ; and the decision of the Society’s 
Stewards or Engineers in reference to such machinery shall in all cases be final 
and of immediate effect. 

6. Engine-drivers in charge of boilers under steam, and of steam-engines 
when running, shall not absent themselves from their posts without leaving 
their machinery in charge of competent persons. 

The Committee appointed by the Council to ascertain what 
sites within the Metropolitan area may be available and suit- 
able for tbe Society’s Show in 1879 are continuing their investi- 
gations, and it is hoped that they may be eventually successful ; 
but up to the present time no definite conclusion has been 
arrived at. 

The health of the Live Stock of the Farm has been tbe most 
prominent subject which the Council have had to consider 
during the past year. At the Annual Meeting in May, when 
it was still uncertain whether the Liverpool Meeting could be 
field, tfiey reported tfiat they had watched with the greatest 
janxiety and alarm the progress of the outbreaks of cattle-plague 
in London and Hull; that, in addition to suggesting certain 
measures for the purpose of dealing with the immediate emer- 
gency, they had represented to the Lord President of the Council 
.the necessity of protecting English herds from this and other 
foreign contagious diseases, by prohibiting for the future the 
importation of Live Stock from European ports, and by en- 
forcing uniform and compulsory measures for the suppression 
■ of contagious diseases amongst farm stock throughout the 
^kingdom. 

The result of these representations was the appointment of 
•a Select Committee of the House of Commons to enquire into 
the whole subject of Cattle Plague and the Importation of Live 
Stock. The Council secured the examination of practical and 
scientific witnesses, both agricultural and otherwise ; and they 
that the evidence given was felt to be of a most useful 
v^piffi^ntative character. Although tl^e recommendations 
made by tfiq Select Committee did not go so far as tbe resolu- 
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tions of the Council which had led to its appointmeut, either 
with regard to foreign or to home stock, the Council felt it 
necessary to urge upon the Government the desirability of 
taking, as soon as possible, the necessary steps to carry those 
recommendations into effect. At their request the Prime 
Minister received a deputation on the 23 rd of last month, when 
they had the satisfaction of learning that it is the intention of 
the Government to legislate upon the subject as early as possible 
next session. A report of what took place at this interview 
has been sent to every Member of the Society, and the Council 
venture to express the hope that the Members generally will use 
their influence in their several districts to obtain that general 
effort* to stamp out the contagious diseases of farm stock to which 
the Prime Minister so pointedly referred. 

The recent large importations of American meat into Great 
Britain have proved that the prohibition of importations of 
live stock need not enhance the price of meat to the consumer, 
as similar appliances to those used by American exporters 
could be adapted to the requirements of the Continental trade. 
The Council have, therefore, thought it desirable to place the 
Members of the Society in possession of the fullest informa^ 
tion on this subject, and with this view have published two 
exhaustive articles, by Professor Sheldon, of Cirencester, and 
Professor Alvord, of Massachussets, U-S., in the last number of 
the * Journal.^ 

The experiments upon Pleuro-pneumonia and Foot-and-mouth 
disease have been continued during the year at the Brown 
Institution, under the superintendence of Dr. Burdon Sanderson. 
Valuable indications have been obtained and described in the 
Reports already published in the ^ Journal,’ and in the agricul- 
tu!ral newspapers ; but before these can be accepted as final, 
they will require careful confirmation. The Council have 
renewed the grant for these investigations, the scope of which 
will next year be extended to Quarter-evil and diseases of a 
similar nature. 

The last Quarterly Report of the Chemical Committee shows 
that the need of caution in purchasing artificial manures and 
feeding-stufis still continues. The Council, therefore, t^-ke this 
opportunity of once more repeating their advice that these sub- 
stances should be bought by guaranteed analysis, andithat their 
quality should be checks by sending a sample from the bulk 
to a qualified chemist for examination. 
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The CJiemical Committee have lately visited the experimental 
farm at Woburn, and have reported that, as regards the experi- 
mental field of 25 acres, the various plots sown for the second 
year’s experiments are in a satisfactory state of progress. Owing 
to the original condition of the Crawley Farm of 90 acres, 
which is not experimental but only auxiliary, some time must 
elapse before the land is thoroughly clean and the farm gene- 
rally has been brought into a condition which will accord with 
good farming. Mr. Lawes and Dr. Voelcker have submitted 
to the Chemical Committee the results of the first year’s experi- 
ments, and this Report is at present under their consideration. 
A Sub-Committee has been appointed to confer with Mr. Lawes 
and Dr. Voelcker with the view of relieving them, if possible, 
of the responsibility of farming operations, in order that their 
undivided attention may be given to the various experiments in 
progress. 

The Council have had under their careful consideration the 
threatened importation of the Colorado Beetle, and have made 
certain suggestions to the Government with a view of reducing 
the danger to a minimum. They have also issued to each 
Member of the Society figures of the beetle in all its stages, and 
a statement of the means for its destruction, which have been 
found most efScacious in America. 

This new danger has again drawn the attention of the Council 
to the desirability of placing within the reach of Members of 
the Society competent advice on injuries caused by insects . to 
farm-crops ; and they have arranged with Mr, Carruthers, the 
Consulting Botanist, to obtain such information and advice for 
the Members at a small rate. A copy of these additional privi- 
leges has been sent to each Member of the Society, together 
with instructions as to the methods of conveying information in 
regard to any injuries which their crops may sujffer from insects 
or other causes. 

In consequence of the revelations made at the recent trials at 
the Mansion House, as to the adulteration, colouring, and 
killing of seeds, and of information laid before the Botanical 
Committee showing the great extent of this practice, the Council 
h^Tre authorised the Botanical Committee to publish the names 
of the p^^iis who have sold to the Members of the Society 
which have been determined by the Consulting Botanist 
killed, coloured, or adulterated. The Council 
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hope that such publication may tend to suppress the traffic in 
worthless seeds, and that the Members of the Society will avail 
themselves largely of the services of the Consulting Botanist 
in the determination of the quality and germinating power of 
seeds. 

Thirty-two candidates were entered for examination for the 
Society’s Junior Scholarships from the following Schools : — 
Bedford County School (2), Devon County School (1), Dorset 
County School (2), Glasnevin College (5), Sandbach Grammar 
School' (3), Surrey County School (19). The following can- 
didates, arranged in order of merit, have gained Scholarships ; — 


1st. F. Wyles, ] 

2nd. A. Budd, > Surrey County School. 

3rd. 0. Caldecott, ) 

3rd. Charles Walker, Bedford County School. 

'5th. Richard Pearse Ohope, Devon County School. 
6th. John Golding, Glasnevin College. 

7th. A. J. Waghorn, Surrey County School. 


Twelve candidates were eligible to compete for the Society’s 
medals and prizes offered to Veterinary Surgeons of not more 
than fifteen months’ standing for proficiency in Cattle Pathology, 
Of these six have entered, and the examination will be held at 
the Royal College of Veterinary Surgeons in the course of the 
current month. . 


By order of the Council, 

H. M. Jenkiks, 


Secretary. 





Jbisiribution of Members of the Society. 


DISTRIBUTION OF MEMBERS OP THE SOOIETY— conitnuee?. 



Number Number 

OP m 

Members. Coukcel. 


Members op Ooukciu. 


. Hi lf<i I tc Vl ^ 

COENWALL 
Devonshiee . 
Dobsbtshirb . 

!FT AMrPffHTRP. , 


SOMEBSETSHEBE 
SxJEEE'E • » • • 


WiLTSHIBE 


Colonel XiOyd Lindsay, 

fSir T. B. Acland, t. ; Sir M. 
\ Lopes; G. Turner- 
Lord Portman, t. 

^Yiscount Everaley, v.P . ; Sir A. 

K. Macdonald, t. ; T. Pain. 
/T. AveHng; O. YThiteliead; 
\ R. Bussell. 

rViscount Bridport, T. ; Sir W. 
\ Miles, V.P. . 

C. E. Amos. 

i Earl of Chichester, t.p. ; Duke 
of Richmond and Gordon, 
V.P.; W. Rigden. 

J. Rawlence,t 


Toekshieb 


Cheshire 
IjAE c ashibb • • 
Noeth Wales 


Glotjcestershieb 

Hebefordshire 
Monmouthshire 
Shropshire .. 

Stappoedshiee 

Warwickshire 

WOBCESTEBSHIBE 

South Wales 


19i - 

646 


I Earl Gathcart, T.P.; Earl of 
Peyersham; T. O. Booth; 
J. D, Dent, t. ; G. H. Sanday. 

fP.B.Davies; Hon.W.Bgerton; 
\ John Torr. 

/Duke of Devonshire, v.p. ; Lord 
\ Skelmersdale. 

/Earl of Fowis, T. ; Sir W. W- 
\ Wynn, v.p. 

/E. Bowly ; W. J. Edmonds ; 

\ Ool. Kingi^ote, t. 

J, JEL Arkwright. 

B. Stratton. 

John Evans ; J. Bowen Jones. 
/Earl of Lichfield^ t. ; E. H. 
\ Masfen. 

George Wise. 

O. Randell. 

Lt.-Col. Pioton Turherviil, 


Scotland - 

Ibbland .. 

Channel Islands 

Eorbion Countries . . . . . . 

Members without addresses .. 
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BOTAL AGEICULTUEAL 

HaiiF-'teablt Cash AoootnsT 


To Baliuace in hand, 1st July, 18'?'?;:- 

Bankers . . . . . 

Secretary.. .. .... .. . 


At Deposit, London and "Westininster Bank 


To Income;— 

Subacriptiioiis:— ■£. s. d. 

Governors* Anntial •• •• «. .* .* •* »• 15 0 0 

Members' Life-Compositions .. .. .. .. 467 0 0 

Members* Annual .. «. .. .. .. .. .. 901 0 o 


Dividends on Stock . - . , 

Interest on Deposit Account 

Establisbment : — 

Bent .. «• 


Journal j— 

Sales .. .. 147 18 11 

Advertasements 63 1 9 


£ s. d. 
3,295 IT 2 
6 16 6 

3,301 13 8 

2,000 0 0 


1,383 0 0 

392 14 0 
29 2 5 


Parm Inspection 

Frizes given by the Liverpool Local Committee 
ISntry Fees for 1878 . • «« •• .. .. .. .. 


300 0 0 I 
18 0 0 j 


Bixmingbam Meeting , . . 

Total Income 

To Liverpool Meeting . . . « , 


318 0 0 
39 10 0 


2,473 6 4 
17,243 11 3 


To CaIdtal^- 

S^lu% 30tb June, 1877 


LIABILITIES. 


liew Surplus of Espenditur© over Income during the 
Half-year, Vi®. £ t. d. 

Expenditure .. 3,572 l 10 

Inoom© .. .. •. .. 2,473 6 4 


Less balf-year*s interest and depreciation on 7 
<kimtEy Meeting Plant .. .. .. .,j 


1,098 15 e 
167 8 6 


To JJbmrgotA Meeting: — 

Excess of Beceipte over Expenditure 


£25,018 XI 3 


Balaitcb-Shbet, 


£ s. d. 

£ S, d. 

27,109 d 0 


1,266 4 0 



25,843 6 0 


4,283 1 U 


j£30,126 6 XI 





SOCIETY OF BNGLAOT). 

PHOM 1st July to 31st Dboembee, 1877. 


By Expenditure’:— £ s, d. 

Establishment 

Salaries, Wages, &c. 592 10 0 

House : — ^Eent, Taxes, &c. .. 394 10 4 

Office:— Printing, Postage, Stationery, &c 275 0 9 

Jonimal:— 

Printing and StitcMng 427 14 3 

Postage and Delivery .. .• .. 142 2 0 

Xiiteraxy Contributions 153 15 0 

Woodcuts .. * .. ,, .. 21 11 0 

Advertising e ^ 0 

Chemical 

Consolting Chemiat’s Salary .. .. *. 

Veterinary j— 

The Brown Institution (one year). . . , . . . . 250 0^0 
Ea^^es m^XKsnring Evidence for Cattle Plague 8 10 3 

.Botanical:— 

Consulting Botanist's Sedary • • 

Education:— 

Scholarships 


Farm Inspection: — 

Judges.. 495 19 10 

Prizes 350 0 0 

Snndriffl>— 

Preparing Ilynaznometer, &c., for Exhibition at> -a -li k 

South Kensington ® 

Onaooount of Memoir for International Agricta-> ka a n 

tural Congress at Paris } 60 o o 


tural Congress at Paris . . . . . 

Birmingham Meeting .. .. .. •• 

Total Expenditure 


By Stock:— 

Purchase of d&4177 11a. Hew 3 per Cents. 
By Coital Account :— 

Country Meeting Plant • . . . . • • . 

By Liverpool Meeting •• .. 


By Balance In hand. Slat December :» 

Bankers 

Secretary”., .. .. 


250 8 2 
20 9 6 


At Deposit, London and Westminster Bank 


31st Dboembbe, 1877. 


ASSETS. 

*1^ CaEdt in iand .. .. .. .. *• .. •• .. 

By Hew 3 per Cent. Stock 2S,5llZ. lls. Sd.* . , . . 
By Books and Furniture In Society's House . , . . 

By Country Meeting Plant .. .. .. .. 

By Xleposit Account .. .. .. .. .. 

* TdXiae at 94^ =: £25,058 8s. Sd. 


Ob. 


£ X. 

d. 

1,262 I 

X 

751 16 

3 

150 0 

0 

253 10 

3 

50 0 

0 

80 0 

0 

845 19 10 

89 14 

5 

84 0 

0 

4,000 0 

0 

107 13 

9 

16,067 18 

0 

270 17 

8 

1,000 0 

0 



3,572 1 10 


20,175 11 9 


1,270 17 8 
^£25,018 11 3 


£ s. d. 
270 17 8 
2S,34Q 7 1 

1,451 17 6 
2,063 4 8 
X,00Q O 0 


Jgem.— The above Assets are exclusive of the amount 
recoverable in respect of arrears of Subscription to 
31st December, 1377, which at that date amounted to 
7061. ' ’ 


Examined, audited, and found correct, this 26th day of February, 1878, 

FKAHOIS SHEEBORH, ) 

A. H. JOHNSON, > AztditorsonlKkcdfqftheSaoi^ 

HENRY CANTRELL. j 



80,126 6 11 


^ 830,126 6 11 






XVI 


To Balance in Itand* 1st Jan. 1877 
Bankets 
Secretarj 


To Income; — 

Subscriptions; — 

Governors* Annual - . . 

Members* Life^Gompositiona 


Members* Aimnal 


Dividends on Stock . . 
Interest on Depoidt Account 

Journal: — 

Sales ...... 

Advertisements . . . 


Farm-Inspection : — 

Liverpool Local Committee (Prizes) 
Entry Fees for 1878 ..... 


Establishment : — 
Bent . • • 


Total Income * 


To Country Meetluga 

Birmiughaxn. . 
Liverpool . . 


EOTAL A&EIOXJLTUEAL 

Teaely Cash Account, 


325 0 0 
1,201 0 0 
4,088 18 0 


217 4 5 
• 114 13 10 


300 0- 0 
18 0 0 


£. s. 

d. 

327 7* 

:i 

27 16 

7 

5,614 18 

0 

723 10 

6 

29 2 

6 

. 331 18 

3 

318 0 

0 

200 0 

0 

160 18 

6 

23,838 8 11 


23,999 7 5 


«31,e72 0 2 
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SOCIETY OF ENGLAND. 

FEOM 1st Jaotaby TO SlsT Decbmbeb, 1877. 


By Expenditure : — 

Establishment : — 

Salaries, Wages, &C. «... 
House: Rent, Taxes, Bepairs, &c. 
Ofldce: Printing; Postage, &c. . 


Journal t— 

Printing and Stitching 
Postage an<| Delivery . 
Literary Contributions 
Wood Eagravings . . 
Advertising , , . 


Chemical; — 

Consulting Chemist’s Salary . 
Grant for Investigations • . 


Veterinary: — 

The Brown Institution for Investigations two ' 
years, to Christmas, 18T7 

Prizes and Medals 

Fees to Examiners 

Professional Fee 


Expenses in procuring Evidence for Cattle'^ 
Plague Committee . . j 

Botanical 

Consulting Botanist’s Salary 


Education 

Scholarships .... 

Prizes ...... 

Fees to Examiners. . , 
Advertising and Printing 


Subscriptions (paid in error) returned . . . . 

Sundries 

Expenses of Inspection Committee . . . . . 

Secretary’s Journey to Hamburg Dairy Show- 
Preparing Dynamometer for exhibition at South 

Kensington . . 

On account of Memoir for International Agricul- 
tural Congress at Paris ...... 

Farm Inspection;— 

Prizes 

Judges 

Advertising 


Total Expenditure 


By Capital Account 

Country Meeting Plant 

By Countiy Meetings : — 
Birmingham .... 
Liverpool . . ... 


By Stock : — 

Purchase of 41772, 11s. Od, Hew 3 per Cents. 

By Balance in hand, 31st Dec. 

Bankers ........... 

Secretary 


At Deposit, London and Westminster Bank . . 


£. s. 

(L 

1,185 0 

0 

754 12 

0 

527 15 

7 

908 12 

0 

307 12 

0 

330 11 

0 

99 12 

6 

13 13 

0 

300 0 

0 

200 0 

0 

500 0 

0 

47 12 

0 

34 13 

0 

2 2 

0 

8 10 

3 

80 0 

0 

40 0 

0 

56 16 

6 

36 2 

6 

23 6 

6 

23 0 

0 

[• 39 14 

5 

50 0 

0 

350 0 

0 

495 19 

10 

47 14 

6 

• • 


. 149 5 

6 

19,477 3 

8 

. 250 8 

2 

20 9 

6 



2,467 7 7 


692 17 3 
100 0 0 


212 19 0 
4 0 0 


19,626 9 2 
4,000 0 0 


270 17 8 

1,000 0 0 


1,270 17 8 
£31,672 0 2 



XTlll 


COUNTET MEETIKa 


Eeobipts. 


Subscription from Ijiverpool 

Admissions to Show>Yard Tyy Payment 

Admissions by Tickets : Season, llllZ. IBs, Qd , } other Tickets, 320Z. Is. 6d. . * , 

Admissions to Grand Stand 

Sale of Catalogues 

Entries in Implement Catalogue 

Implement Exhibitors* Payments for Shedding 
Non-Members' Pees for entry of Implements 

Fees for entry of Live Stock 

Fees for Horse Boxes and Stalls 

Premiums for Supply of Refreshments 

Premium for Manure 

Premium for Cloak Booms and Lavatories 

Fines for Non-Exhibition of live Stock 

Reference Number Fines 


£>• s. d, 
2,000 0 0 
11,736 1 5 
1,231 17 6 
420 11 0 
1,136 13 4; 

470 0 0 
3,160 5 8 
255 0 0 
587 0 0 
291 10 O } 
605 0 0 
36 0 0 
60 0 0 
68 0 0 
19 0 0 



£22,074 18 11 



XIX 


ACCOUNT, LIVERPOOL, 187L 


ExPENPITimB. 


Show-Yard Works vias. Carriage, Storage, Erecring, Repairing, Paint- I 
ing, taking to pieces. Packing and Insurance, of Permanent ! 

Buildings, and other Plant 

‘ Implement Sheds, 14952. ; Seed and Model Sheds, 1602. is. 6 d. . 
Stock Sheds, 7032. 12s. ; Horse Boxes, 11602. 12 s. 3d ... • 
Cheese and Provision Sheds, 1592. 18s. ; Poddmr Sheds, 882. is. , 
Horse and Cattle Rings, 552. 13s. 7d.; Grand Stand, 5302. 6s. 6 d. 
Fencing, Gates, &c., 4562. ISs,; Hurdles, 1742. lls. 6 d . 

Members* Cilub, 2362. 14s. 2 d; Lavatories, 462. 9s. 3 d ... 
Platforms and Extra Entrances, 1562. 15s.; other Offices, 'I 

922. lls, Bd j 

Signs and Hotice Boards, 762. 14s. 8 d ; Awnings, 692. 17s. . . 

Other Works, 1922. 6s. lid. ; Chairs, 662. 38. 3d. ; Rope, 262. 14s, lOd 
Surveyor, 4492. 7s. 9d. ; Working Drawings, 132. 10s. * • • • 
Depreciation of Plant 


less 1 6 
1854 4 3 
247 19 0 
586 0 1 
631 6 6 
283 3 5 


146 11 8 
285 5 0 
462 17 9 
339 11 2 


Judges : Implements, 1022. ; Stock, 3672. 2s. 5d. ; Cheese, Provisions, &c., 442. 4s. . . 

Consulting Engineers and Assistants 

Inspectors : Veterinary, 842. ; Shearing, 222. 12s. 2d .......... . 

Police: Metropolitan, 4682. 19s. 8d.; County, 1322. 5s. 3d.; Borough (including) 

cost of Timepiece, presented to Superintendent Hancox), 662. 15s. Bd i 

Clerks and Assistants: Bankers, 392. 16s.; Post Office, 362.: Secretary and Stewards,) 

792. 6s. 6d i 

Journeys previous to Show, 362. is. ; Expenses of Secretary and Official Staff, 292. 12$. 9d 
Assistant Stewards : Implements, 402. 19s. ; Stock, 252. 8s. • 

Foremen, 212. 12s. 2d.; Horses, 72. 16s.; Cattle,122.; Sheep, 142. lls. 6d.; Pigs, 72. 4s.;) 

Fodder, 302. 8s. . .3 

Yardmen, Foddermen, Labourers, &c., 982. 3s. 8d.; Grooms, &c., 322. Os. 6d.; Mes-) 

sengers, 72. 10s 4*..*3 

Index Clerk and Money Takers, 892. 9s. 6<2.; Money-changers, Doorkeepers, &c.,) 

1132. 12s. 6d ..5 

Lodgings for Judges, and other Officials 

Stewards* Expenses, 3042. 195. 7d. ; Stables, &c., 342. Os. Id ........ 

Refreshments for Stewards, Judges, and other Officials . 


*375 9 4 
513 6 5 
133 8 5 
106 12 2 


65 13 9 

66 7 0 


122 6 6 
338 19 8 
183 16 0 


Catalogues : Implements, 4Q12. 2 s. 6 d. ; Stock, 2272. 2s. 2 d. ; Awards, 452. lOs. 3d. 5 Plan ) „«, t k 

of Yard, 262. ; Sellers, 782. 12 s. ; Carriage and Packing, 432. 14s. 6 d • j- a o 

Printing, 8292. 9s. 9d ; Advertising and Bill Posting, 10822. 14S » 1912 3 9 

Hay, 2182. 16s. 3d. ; Straw, 3842. 2s, 7d ; Grema Food, 5392. is. Id. ; Disuranoe,) , , 

Surveyor, &c., 122 . is. . ... • .••..t...... 

Postage, Telegrams, Carriage, Stationery, Badges, &c. 163 9 7 

Itepaiis, Insurance, and Carriage of Testing Machinery • • 33 6 11 

Horae Hire, 742. 3s. 6 d. ; Carriages, &c., 752. 15s. 7d 4 . . 149 19 1 

Tritals; Surveyor, 22. 2a. ; Damage to Crops, 302. 32 20 

Hire of Furniture and Harmonium, 72. ; Hire of Olock, 162. 16s. ....... 23 16 O 

Caps and Jadcets for men, 182. 6 s. sd.; Veterinary Medicines, 22. 6 s. 3d. ; Whips, 62.;) o* t <* k 
B; akes, Buckets, Brooms, Baskets, &o., 72. 5s. 6 d . • . . . ,4 . • , . } ^ 
Solicitors Fees at Inquest 52. 10s. ; Tan and Ashes, 422. is. Sundries, 82. Os. 3d . S5 IX 9 

Rosettes, 172. 125.; Medals, 72. 4s. 24 16 O 

Prizes: SUxk^ . . . i 3570 0 O 


By Balance 


d 18, 127 18 o 
3,947 0 11 


* Exi^usive of LocrI Prizes, 1810 /. 


dE22,074 18 11 




( ) 


IStistol J^eetins, 1878. 

ON WEDNESDAT, THE 10th OP JULY, AND FOUB EOLLOWING DATS 
(SDNDAT EXCEPTED). 


SCHEDULE OF P&IZES. 


Live-Stook Prizes. 


Reference 


First 

Second 

Third 

Emnber in 
Certificates. 

HOBSBS. 

Prize. 

Prize. 

! Prize. 

i 

Class 

Stallions. 

£. 

£. 


1 

Agricultural Stallion, foaled in the year 1876, 
7i4)t qualified to compete as Clydesdale or Suffolk 

26 

15 

5 

2 

Agricultural Stallion, foaled before 1st January, 
1876, not qualified to compote os Clydesdxde or 
Suffolk .. .• 

50 

20 

‘ 10 

R 

Clydesdale Stallion, foaled in the year 1876 

20 

10 

5 

4 

Clydesdale Stallion, foaled before the 1st of 
January, 1876 .. 

25 

15 

5 

5 

Suffolk Stallion, foaled in the year 1876 

20 

10 

5 

6 

Suffolk Stallion, foaled before the 1st of January, 
1876 .. .. 

25 

15 

5 

7 

Thorough-bred Stallion, suitable for getting 
Hunters .. .. •• 

50 

' 20 

10 

8 

Stallion, suitable for getting Hackneys 

20 

10 

6 

9 

Pony Stallion, above 13 hands 2 inches, and not 
exeeeding 14 hands 2 inches .. 

20 

10 

5 

10 

Pony Stallion, not exceeding 13 hands 2 inches . . 

15 

10 

5 

■ U 

Broob Mares. 

Agricultural Mare, in foal, or with foal at foot, 
rmt' qualified to compete as Clydesdale or Suffolk 
Clyd^dale Mare, in foal, or with foal at foot 

30 

15 

5 

12 

20 

10 

5 

13 

Suffolk Hare, in foal, or with foal at foot 

, 20 . 

. 10 


14 . 

Mare, in foal, or with foal at foot, suitable for 
breeding Hunters 

25 

15 

5 

15 

Mare, in fbal, or with' foal at foot, suitable for 
breeding Hackneys .. 

20 

10 

5 

16 

Pony Mare, in foal, or with foal at foot, above 
13 lands 2 inches, and not exceeding 14 hands 
; 2 inches .. .. 

15 

10 

5 

17 

I Pony Mare^ in foal, or with foal at foot, not ex- 
1 ceding 13 hands 2 inches 

15 

i 10 

5 


Prizes far Live Stock. 


XXI 


Heference 
NTxmber in 
Oertdficstes. 

HOESES — emUnaed. 


Second 

Prize. 


Fourth 

Prize. 

Class 

Dratoht Geldings and Fillies. 


£. 

£. 


18 

Agricultural Filly (including Clydesdale and 





19 

two years old 

Agricultural Filly {inclvding Clydesdale and 

20 

10 

5 



Suffcllc)^ three years old 

20 

10 

5 



Hunters. 





20 

Hunter Filly or Gelding, two years old 

20 

10 

5 


21 

Hunter Mare or Gelding, three years old 

20 

10 

5 


22 

Hunter Mare or Gelding, four years old 

25 

16 

10 


23 

Hunter Mare or Gelding, five years old and 






upwards, up to not less than 12 stone .. 

30 

20 

10 


24 

Hunter Mare or Gelding, five years old and 






upwards, up to not less than 15 stone .. 

30 

20 

10 



Hackneys. 





25 

Hackney Mare or Gelding, up to not less than 






12 stone 

20 

10 

5 


26 

Hackney Mare or Gelding, up to not less than 






15 stone .. .. 

20 

10 

5 



Ponies. 

i 

! 

I 



27 

Pony Mare or Gelding, above 13 hands 2 inches, 





28 

and not exceeding 14 hands 2 inches 

Pony Mare or Gelding, not exceeding 13 hands 

15 

10 

1 6 



2 inches 

15 

10. 

[ 5 



CATTLE. 






(All Ages calculated to July 1st, 1878.) 






Shorthorn. 





‘ 29 

Bull, above three years old 

30 

20 

15 

10 

30 

Bull, above two and not exceeding three years old 

25 

15 

10 

5 

31 

Yearling Bull, above one and not exceeding two 

years old .. .. .. 

Bull-Calf, above six and not exceeding twelve 

25 

15 

10 

5 

82 





i 

months old .. .. .. 

20 

15 

10 

5 

33 ’ 

Cow, above three years old .. .. 

20 

15 

10 

5 

' 34 : 

Heifer, in-nniilk or in-calf, not exceeding three 


1 




yearsold .. .. .. 

20 

15 

10 

5 

35 

Yearling Heifer, above one and not exceeding two 





years old 

20 

15 

1 10 . 

5 

36 

Heifer-Calf, above six and not exceeding twelve 






months old. .. 

20 

*15 

10 

5 

37 

Cow, and not less than two of her offspring 

SO* 

20* 

10* 

i 


* Offered by the Glcmoestersbire Agricultiiml Society, 


VOIi, XIV, — s, s. 


c 


Prizes for Live Stock. 


xxii 


Beferenoe 


First 

Second 

Thiid 

Kiaaber in 
Certificates. 

CATTLE— 

Prize. 

Prize. 

Prize, 

Class 

Hebefobdu 

£. 

£. 

£. ' 

S8 

Bull, above three years old •• 

25 

15 

6 

39 

Bull, above two and not exceeding three years old : 
Yearling Bull, above one and not exceeding two 

25 

15 

5 

40 





years old .. 

25 

15 

5 

41 

BuU-Oalf, above six and not exceeding twelve 





months old 

15 

10 

6 

42 

Oow, above three years old 

20 

10 

5 

43 

Heifer, in-milk or in-calf, not exceeding three 





years old 

15 

10 

5 

44 

Yearling Heifer, above one and not exceeding two 





years old 

15 

10 

5 

45 

Heifer-Calf, above six and under twelve months 

15 

10 

6 


old .. 



10* 

'46 

Cow, and not less than two of her offspring 

30* 

15* 


Devon. 




47 

Bull, above three years old 

25 

15 

5 

48 

BuU, above two and not exceeding three years old 

25 

15 

5 

■49 

Yearling Bull, above one and not exceeding two 

26 

15 



years old .. .. 

5 

.50 

Bull-Calf, above six and not exceeding twelve 



5 


months old 

15 

10 

51 

Cow, above three years old 

20 

10 

5 

52 

Heifer, in-milk or in-calf not exceeding three 





years old 

15 

10 

5 

63 

Yearling Heifer, above one and not exceeding two 

15 



^4 

years old 

10 

5 

Heifer-Calf, above six and under twelve months old 

15 

10 

6 


Sussex. 




55 

Bull, above three years old 

16 

10 


56 

Bull, above two and not exceeding three years old 

16 

10 

•« 

67 

Yearling Bull, above one and not exceeding two 





years old .. 

10 

5 

.. 

58 

Bull-Calf, above six and not exceeding twelve 





months old -• 

10 

5 

•» 

59 

Cow, above three years old .. 

15 

10 


60 

Heifer, in-milk or in-cal^ above two and not 





exceeding three years old 

15 

10 


61 

Yearling Heifer, above one and not exceeding two 





years old .. .. ,, .. • 

10 

5 


62 

Heifer-Calf, above six and not exceeding twelve 





months old -. ... .. 

3.0 

6 

** 


'f fey t2i6 Oloncestersfeire Agriotiltaral Society- 



sxiii 


Prizes for Live Stock* 


K^erenoe 
]C7itmlber in 

CATTLE — eoniiimed* 

First 

Second 

Third 

Certificates. 

3?ri2ie. 

Prize. 

Prize. 

(Hass 


£* 

£. 

£. 

63 

LoNG-Hoiiiir. 

Bull, above two years old * 

15 

10 


64 

Bull, abpve one and nofe exceeding two years old 

15 

10 


65 

Cow, in-calf or in-mflk, aboye tbree years old . . 

15 

10 


66 

Heifer, in-calf or in-milk, not exceeding tbree 
years old 

15 

10 


67 

Jersey. 

Bull, above two years old .. 

Bull, above one and not exceeding two years old 

15 

10 

5 

68 

15 

10 

5 

. 69 

Cow, above tbree years old .. .. 

15 

10 

5 

70 

Heifer, in-milk or in-calf, not exceeding tbree 
years old 

15 

10 i 

5 

71 

Guernsey. 

Bull, above one year old 

15 

10 


72 

Cow, above three years old 

15 

10 


73 

Heifer, in-milk or in-calf, not exceeding three 
years old .. .. .. 

15 

10 

- 

74 

Dairy Gattre. 

Pair of Dairy Cows, in-milk, over four years old, 
milking properties to be specially considered .. 

20t 

lot i 

5t 

75 

Pair of Dairy Cows, not exceeding four years old, 
same conditions 

20t 

lot 

5t 

76 

Pair of Heifers, in-calf, under three years old .. 

' 

16t 

lot 

6t 

77 

Welsh Black, 

Bulls, two years old and upwards 

20J: 


lot 

78 

BuUs, not exceeding two years old 

20t 

15t 

lot 

79 

Cows, above three years old, in-calf or in-mllk .. 

15f 

lot 

5t 

80 

Heifer, above two and not exceeding three years 
old .. .. ■ 

lot 

lot 

5t 

81 

Heifer, above one year and not exceeding two 
years old .. 

IBt 

^ lot 

5t 

i 

No Third Trite will le given nnless at least Six 
entrUs he exhibited, and no Second Prize wiU 
1)0 given unless at least Three entries be exhi- 
Mted, &xsce^t on the spedat recommendation of 
the Judges to the Stewards of Stock* 

*1 . Offered by the Bristol Looal Committee. 
i Offered by Koblemen and Oenldemen resident 

; in Wall 

BS. 



XXIV 


Prizes for Live Stock. 


Koference 
Number in 
Certificates. 

SHEEP- 

First 

Prize. 

Second 

Prize. 

Third 

Prize, 

Class 

— 

£, 

£. 


82 

XiEICESTEE. 

Shearling Earn 

20' . 

10 

5 

83 

Earn of any other age 

20 

10 

5 

84 

Pen of Pive Shearlmg Ewes, of the same flock .. 

' 

15 

10 

5 

85 

1 

COTSWOLD. 

Shearling Bam 

20 

10 

5 

86 

Earn of any other age .. 

20 

10 

5 

87 

A CHA3SIPI0N PEIZE of £25 for the Best Bam in 
either of the Classes Nos. 85 and 86, is offered hy 
the Gloucestershire Agricultural Society. 

Pen of Five Shearling Ewes, of the same flock .. 

30§ 

10 1 

5 

! 

88 

Likcoin. I 

Shearling Earn — .. 

20 

10- 

5 

89 

Earn of any other age 

20 

10 

5 

90 

Pen of Five Shearling Ewes, of the same flock .. 

15 

10 

5 

91 

. OXFOKDSHIRE BOWN. 

Shearling Earn ,, 

20 

10 

5 

92 

Earn of any other age 

20 

10 

v5 

93 

Pen of Five Shearling Ewes, of the, same flock .. 

I 

1 

10 

5 

94 

Southdown. 

Shearling Earn 

1 

i 

20 

10 • 

5 

95 

Earn of any other age 

20 

10 

1 6 

' 96 

Pen of Five Shearling Ewes, of the same flock .. 

16 

10 

6 

97 

Shkopshire. 

Shearling Earn 

20 

10 

5 

98 

Earn of any other age 

20 

10 

5 

99 

Pen of Five Shearling Ewes, of the same flock 

15 

10 

5 

100 

Hampshire awd other Short- Woolled 
Breeds. 

t 2^oi qualified to compete as Southdown 

or Shropshire, 

Shearling Earn .. 

1 

20 

10 

5 

101 

Bam of any other age .. 

20 

10 

5 

102 

Pen of Five Shearling Ewes, of the same flock .. 

f' ' - **'■ 

15 

10 

5 


% Of Iliis toi, is offered by the Gloucestershire Agrioultuial Society, 


Prizes for Live Stock 




Keference 
Humber In 
Certificate. 


SHEEP — continued 


£. £. 


Bevoh Long Wool. 

Shearling Earn .. .. 

Earn, of any other age ..... 

Pen of Five Shearling Ewes, of the same flock 


Somerset ahd Dorset Horned. 


Shearling Earn 

Earn, of any other age 

Pen of Five Shearling Ewes, of the same flock 


Dartmoor. 


Shearling Earn 

Earn, of any other age 

Pea of Five Shearling Ewes, of the same flock 


Exmoor. 


Shearling Earn .. .1 

Earn, of any other age 

Pen of Five Shearling Ewes, of the same flock .. 

ITo Third, Prize wUl he given unless at least Six 
animals he exhibited, and rio Second Prize will 
he given unless at least Three animcds he exhi- \ 
hited, except <m the special recommendation of \ 
I the Judges to the Stewards of Stock, \ 


pias. 


Large White Breed. 

Boar, above six months and not exceeding twelve 

months old .. .. .. ‘ 

Boar, above twelve months old 

Pen of Three Breeding.SoF“Pigs of the same litter, 
above three and not exceeding six months 

I old ' .. .. 

1 Breeding Sow 



XXVI 


Prizes for Live Stock. 


BefereBccii 


First 

Second i 

TMxd 

HxLin 1 :>er in 
Certificates. 

PIGS — contirmeL 

Prize. 

Prize. 

Prize, 

Class 

Small White Bbeed, 



je. 

119 

Boar, alDove six montlis and not exceeding twelve 





montlisold 

10 

5 

mm 

120 

Boar, above twelve months old^ 

10 

5 

■mm 

121 

Pen of Three Breeding Sow-Pigs of the same litter, 





above three and not exceeding six months 
old .. 

10 

6 


122 

Breeding Sow .. 

10 

5 

•• 


Small Black Breed* 




12 S 

Boar, above six months and not exceeding twelve 





months old ' 

10 



124: 

Boar, above twelve months old .. ** ... 

10 

5 


125 

Pen of Three Breeding Sow-Pigs of the same 




litter, above three and not exceeding six months 
old .. .. 

10 

5 


126 

Breeding Sow .. 

10 

5 

•# 


Berkshibe Bbbx^# • 




I2T 

Boar, above six months and not exceeding twelve 





months old .. .. .. .. .. .4 , .* 

10 

5 

•• 

128 

Boar, above twelve months old .. 

10 

5 


129 

Pen of Three Breeding Sow-Pigs of the same litter. 




above three and not ex^eding six months 
old .. .. .. .. „ .. ... .. 


1 ' 


130 

Breeding Sow , 


;/ g ■ 

•• 


Other Breeds* 





i JSlot eligibh to comipete in any of tlie preceding 
Classe&, 




131 

Boar, above six months and not exceeding twelve 





months old 

10 

5 

mm 

132 

Boar, above twelve months old .. 

10 

5 


133 

Pen of three Breeding Sow-Pigs of the same litter. 





above three and not exceeding six months old , . 

10 

5 

mm 

134 

Breeding Sow ' 

3Sfo Secmd I^rize wUl he given unlese at least 

10 

5 

• m 


Three entries he exhibited, except <m the speciaL 


- 

j 



) re<xmm,endatim, of the Judges to the Stewards 

t (fBMc. 





Pi ■ ' ' . . , , ' 

f?' , . ' 


- 









Prizes for Cheese and Butter, 


zxvii 


Keference 



aJ 



Number in 



i S 



Certificates. 

CHEESE FRIZES. 

Ip; 




^ Class 

£ 

£ 

£ 

£ 


Ojpen to Makers only. 





135 

Four Cheeses over 84 Ihs. each^ any make or 



1 



colour,- made in 1877 

20t 

15- 

! 10- 


136 

Four Cheeses under 84 lbs. each, made in 1877 . . 

16+ 

10- 

5- 


137 

Four Cheeses over 70 lbs. each, made in 1878 .. 

20+ 

16- 

10- 


138 

Four Cheeses under 70 lbs. each, made in 1878 .. 

15t 

10- 

' 5+ 


139 

One cwt. of thin Cheese, under 20 lbs. each, made 






in 1878 .. .. 

20+ 

15t 

10+ 


140 

One cwt. of thin Truckle Cheese, under 20 lbs- 






each, made in 1878 

20+ 

15t 

lot 



One Cheese from each FirsUFrize Lot to Jc the 






property of the Society for fnblic tasting. 

- 


i 



■ 

BUTTER PRIZES. 






Ojgen to Makers only. 





141 

Six Pounds of Fresh Butter, in 1-lb. or ^-Ib. 






prints, or rolls .. 

lot 

8t 

5t 

3t 

142 

Twenty Pounds of Salted Butter, to be delivered 






at Bristol twenty-eight days before the Show., 

r 

n 

6t 

4t 

2t 


t Offered by th^ Bristol Local Conuxiittee* 


XXVllX 


Frizes for Implemer^s, 


IMPLEMENT PEIZES. 

Class , £ 

1. For the best Milk-can, suitable for conveying milk long distances by 

road or rail without injury 10 

2. For the best Chum for churning a sufficient quantity of milk to 

produce not more than 20 lbs. of Butter 10 

3. For the beat Churn for churning a sufficient quantity of cream to 

produce not more than 20 lbs. of Butter 10 

4. For the beat mechanical or automatic Butter-worker, suitable for 

large dairies and for factories .. .. 10 

5. For the best mechanical or automatic Butter-worker, suitable for 

small dairies ; price to be specially considered 10 

6. For the best Cheese-tub ; economy of labour to be specially con- 

sidered .. .. .. .• .* 10 

7. For the best Curd-knife .. .. .. 5 

8. For the best Curd-mill .. .. .. .. .. .. ...» S 

9. For the best Cheese-turning apparatus ■ .. 10 

10. For the best mechanical means of cleaning Churns and other Dairy 

utensils .. .. .. 10 

11. For the best automatic means of preventing the Bising of Cream 10 

12. For the best Milk-cooler .. 10 

13. For the best method of keeping a large quantity of Milk at a tem- 

perature under 40^ Fahr., for a period of not less than twelve 
* hours, sufficiently economical for practical purposes .. 20 

14. For the best Milking-machine, to be tested during six consdcutiv© 

months of the spring and summer of 1879 .. .. .. .. BO 

GOLD MEDAL. 

The Gold Medal of the Society will be awarded at Bristol or any future 
Meeting of the Society, for an efficient Sheaf-binding Machine, either attached 
to a reaper or otherwise. 

SILVEE MEDALS. 

There are Ten Silver Medals, the award of which the Judges appointed by 
the Council have the power of recommending in cases of sufficient merit in 
New Implements exhibited at the Bristol Meeting. 
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CONDITIONS APPLYING TO OEETAIN CLASSES 
OF LIVE STOCK ONLY. 


Horses. 

1. All foals mnst be tbe offspring of tbe mare along with which they are 
exhibited ; and the sire of the foal must be given on the certificate of entry. 

2. No mare, entered in the classes for breeding animals, will be eligible for 
a prize tmless certified either at the date of entry, or between the date of entry 
and that of the Show, to have bad a living foal — or that the foal, if dead, was 
born at its proper time, in the year of the Show ; — or in the event of a mare 
being exhibited without a foal at foot, a certificate shall be produced at the 
time of entry of her having been served, and the prize shall be withheld till a 
certificate be produced of her having produced a foal. 

3. No veterinary inspection of horses will be required except when con- 
sidered necessary by the Judges, who will be accompanied by the Yeterinary 
Inspectors. 

4. Hunters and Hackneys entered to compete in the light-weight classes 
will be disqualified if, in the opinion of the Judges, they are eligible to compete 
in the heavy-weight classes. 

6. Horses entered as Clydesdales must be certified to have a recognised 
Clydesdale sire and sire of dam. 

6. A charge of XI. for the accommodation of a horse-box, in addition to the 
entry-fee, will be made for each entry for stallions and mares with foals at 
foot. 

7. A charge or 10s, will be made, in addition to the entry-fee, for the 
accommodation of a stall for each animal in the other Horse Classes. 

.8. Any exhibitor wishing to remove his horse for the night will he allowed 
to do so on depositing lOZ. at the Secretary’s office, and receiving an official 
pass — the time of leaving, and that of returning next morning, to be inserted 
thereon ; aud if the animal be not duly brought back, the sum of lOZi will he 
forfeited to the Society for each Show day the animal is absent; and the exhi- 
bitor will also forfeit any prize awarded to him in any class at the Bristol 
Show, and will not be allowed to exhibit again at the Society’s Show until the 
iarMts are paid. 

* , • Cattle. 

0. No bull above two years old will be eligible for a prize unless cerfafied to 
have served not less than three different cows (or heifers) within the three 
months preceding the 1st of June in the year of the Show. 

10. ^1 bulls above one year old shall have rings or “ bull-dogs ” in their 
noses, and be provided with leading sticks. 

11. No cow will he eligible for a prize unless certified either at the date of 
entry or between the date of entry and that of the Show, to have had a living 
calf, or that the calf, if dead, was bom at its proper time, within the twelve 
months preceding the date of the Show. Every Cow of the Channel Island 
breeds entered as in-milk, and every cow entered, in the Dairy Classes, shall 
be milked dry on the evening preening the Show, in the presence of an 
officer of the Society, specially appointed for the purpose. 
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Conditions reloMng to Live Stocks 

12. Ho lieifer, entered as in-calf, will "be eligible for a prize unless she is 
certified to have been bulled before the 31st of March in the year of the Show, 
nor will her owner afterwards receive the prize until he shall have furnished 
the Secretary with a further certificate before the 31st of January] in the sub- 
sequent year, that she produced a living calf; or that the calf, if dead, was 
born at its proper time. 

IS. Shorthorns. — ^Each animal entered in the Shorthorn Classes must he 
certified by the Exhibitor to be entered, or eligible to be entered, in Coateses 
Herd-Book, 

Sheep. 

14. An rams, except shearlings, must have been used in the preceding year. 

15. Sheep eiibited for any of the prizes must have been really and fairly 
shorn iare after the 1st of April in the year of the Exhibition; and the 
date of such shearing must form part of the Certificate of Entry, Inspectors 
wffl he appointed by the CounpU to examine the sheep on their admission 
to ibe Show-Yard, with instructions to report to the Stewards ahy cases in 
which the sheep iave not he^n really and fairly shorn hare. 


^ Pigs, 

*' 

16. The three sow-pigs fa eadb. pen must be of the same litter. 

17. Ibe br^dihg sowe Im Claes^ 118, 122, 126, 130, and 184, shaiE be 
certified to have had a litter of live pigs within the six months preceding the 
Show, or to be in-pig *at the time of entry, so as to produce a fitter before 
the 1st of September following. In the case of 5n-pig sows, the prize will 
be withheld until the exhibitor shall, have furnished the Secretary with a 
c^iaficate of farrowing, as above. 

18. Ho sow, if above eighteen months old, that has not produced a fitter of 
live pigs, shall he eligible to oompetl in any of tbe classes- 

19. Thd Judges of pigs will be msferucted, with the, sanction of Stewardsi 

to withhold prizes from any animals whidh shall appear to ihem ,to h^ 
entered in a wrong class. " ' 

20. AU pigs exhibited at the Country MeeMngs of the be sub- 

jected to an examination of their mouths by the Teterhrary Inspector* of the 
Society; and should the state of d^tirion in aasty pig indicate tet the age of 
the animal has not hem correctly retumM br me Oertitot© of Entry, the 
Stewards shall have power to disqualify such i%, and shall report the circum- 
stance to the Council at its ensuing Monthly Meeting. Every pig which 
shall he found on examination by the Inspector to be oiled or coloured will be 
d^uaUfied for competition and removed firom the Show-Yard ; as well as any 
pig which ^lalL be oiled or coloured while in the Show-Yard. 

21. If a fitter of pigs be sent with a breeding sow, the young pigs must be 
ite produce of the sow, and must not exceed two months old. 
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EULES OE ADJUBICATEON. 

1. As tile object of the Society in giving prizes for cattle, sh^p, and pigs, is to 
promote improvement in 'breedmg stock, the Judges, in making their awards, 
will be instructed not to take into their consideration the present value , to the 
butcher of animals exhibited, but to decide according to iheir relative merits 
for the purpose of hreeding, 

2. If, in the opinion of the Judges, there should be equality of merit, they 
will be instructed to make a special report to the Council, who will decide on 
the award. 

3. The Judges will be instructed to withhold any prize if they are of opinion 
that there is not sufdcient merit in any of the stock exhibited for each prize 
to jnstify an award. 

4; The Judges will be instructed to give in a Besermd in each chiss 

of live stock ; viz., which animal would, in their opinion, possess snfBoient 
merit for the prize, in case the animal to which the prize is awarded should 
subsequently become disqualified. 

5. Li the classes for stallions, mares, and fillies, the Judges in awarding the 
prizes will be instructed, in addition to symmetry, to take activity and 
strength into their consideration. 

6. The attention of the Stewards and Judges is particularly called to the 
conditions applying to pigs. The Senior Steward of Live Stock is requested 
to report any malpractices on the part of ExMbitors, and any person found 
goilty will not be allowed to exhibit at future Meetings of the Society. 

This Judges win be instructed to deliver to the Stewards tbeir awards 
signed, and stating the numbers to which the- prizes adjudged, before they 
leave the Yard, noting any disqualifications. They are to tiansmit, under 
cover to the Secretary, immediately after the Show, their' Beports the 
several classes in which they have adjudicate, in order that each Eeg>3^.may 
be included in the Genesral Beport of the Exhibition of Live Sto^ at 
Bristol, to be published in the * Jourjud ’ of the Soeiety- 


/..DAraS OF EITTEY FOE UVE STOOK AITO IMPLEMEOTS. 

for, the entry of Inmlem^nts :for the Bristol Meeiing must 
be forwarded to the Secretary of the Society, Ho. 12, Hanover Squs^ London, 
the May, ’and Oerfcific®^ fori^ Live Stock, Oheese, 

BtUiter^' by ' w uf June. Certifioafees rec^ved after: those rwapeorive 

dates will not be acscepted, but mturnfid.tO; tbe persons by whom they have 
been sent. 

The Prizes of the^Eoyal Agricultural Society of England, and all Prizes 
offered by the Bristol’ Local Committee are open to general competition. 


’*'*'*' Fomas of Oeiirtifica^ for entry^ as weB m Prize-^beets for^ the Bristol 
Meeting, contafolag &e whole of the condiricms and. regulations, may 
be obtained at the Office of the Society, Hb. 12, Hmiover Square, 
London, W. 
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. MEMOEAINDA. 

Address or Lettebs.— Tho Society’s ofBce being situated in the postal district designated by the 
letter W» Members, in tbelr correspondence with the Secretary, are requested to subjoin that 
letter to the usual address. 

Gbsebai. Meeting in London, May 22, 18? 8, at 12 o'clock. 

MBEEiKa at Bristol, July 18?8. 

Genehai. Meeting in. London, December, 1878. 

Monthly Oouncii. (for transaction of business), at 12 o’clock on the first Wednesday in every month, 
excepttng January, September, and October: op^ only to Members of Ooundi and Governors of 
the Aidely. 

ADJO 0 BNJmrra--The Coxmcil adJoam over Passion and Easter weeks, when those weeks do not 
include the first Wednesday of the month; from the first Wednesday in August to the first 
Wednesday in November ; and from the first Wednesday in December to the first Wednesday In 
February. 

Oeeiob Houbs.— 10 to 4. On Saturdays, 10 to 2. 

l^QSEASES of Cattle, She^, and Pigs.— Members have the privilege of applying to the Veterinary 
Committee of the Sodety. and of sending animals to the Brown institution, Wandsworth 
Boad, S.W.*~~(A datimient of these privileges will be found on page xExiii.) 

CHSBficAE AHAnYsis.---The privE^es of Chemical Analysis enjoyed by Members of the Society will 
be found stated In this Appendix (page aocxiv,), 

BoYAMfxCiX PKrvniBGES.*^lhe Botanical and Entomological Privileges erjoyed by Members of the 
Society will be found stated in th^ Appendix (page xxxvi). 

Str»scmiTxiONS(.p-l. Annual,— The subscription of a Governor is £S, and that of a Member £1, due in 
advance on the 1st of January of each year, and becoming in arrear if unpaid by the 1st of 
June. 2. For Life.— Governors may compound for their subscription for future years by paying 
at once the sum of <£50, and Members by paying jBlO. Governors and Members who have paid 
their annual subscription for 20 years or upwards, and whose subscriptions are not in arrear, 
may compound for future aimual subscriptions, that of the current year inclusive, by a single 
payment of £25 for a Governor, and <£5 for a Member. 

PAYHBim^-Subscripfcions may be paid to the Secretary, in the most direct and satisfectoiy matmav 
rither at the OfiSce of the Society, No. 12, Hanover Square, London, W., or by means of post- 
office orders, to be ohtfdned at any of the principal post-offices ihrou^out the kmgdmn, jmd mad^ 
payable to him at the Yere Street Office, London, W.; but any <meque on a oanki^e 
other house of busiuess in London will be equally available, if made paysdfie on demand. In 
obtaining post-office orders care should be taken to give the postm^ter me colr^ iifiUals 
and surname of the Secretary of the Sodety (H. M. Jenmns). othexw^ the paymmt 
will be refused to him at the post-office on wMch such ordeY has been dbtaJned; and when 
remitting the mom^-orders it should be stated by whom, and on whose aiExtonati are sent. 
Gheqnes should be made payable as drafts on demand (not as bills only payable after si^t or a 
certain number of days after date), and should be drawn on a London (not on a local country) 
banker. When payment is made to the Lox^on and W<oMmisster Bank, St. James's Square 
Branch, as the bankers of the Sodety, it will be desimbie that the Secretary should be advised 
by letter of such payment in order that the mitry in the banker's book may be at once iden- 
ttned, and the amount posted to the nreffit of the proper party. No coin can be remitted by post, 
unless the letter be regtstexed. 

New MHSiBEB8.—Bveiy candidate fUr a^hhissten into tSe Society must be proposed by a Member; 
the proposer to spedfy in writing the f^ name, usual place of residence, and tx^t-town, of the 
candidate, either at a Councrfl meeth^;, or by letter addressed to the Secretary. Bonus of Proposal 
may be obtained on appHcaticn to the SecretmT. 


may obtain on Upplicaticm to the Secretary copies of an Abstract of the Charter 
jpd a Statement of the General Ol^ecte, &c„ of the Sodety, of OhemicaL 

mad- Yeterinaiy Privileges, and of other printed papers connected with spedal 
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. JWinti&ers’ 'iiTcterinarg J^rtodcgcs* 


I. — Seeious OB Extensive Diseases. 

No, 1. Any Member of the Society who may desire professional attendance 
and special advice in cases of serions or extensive disease among his cattle, 
sheep, or pigs, and will address a letter to the Secretary, will, by retnm of 
post, receive a reply stating whether it be considered necessary that the 
Society’s Veterinary Inspector should visit the place where the disease prevails. 

No. 2. The remuneration of the Inspector will be 2Z, 2s. each Ssuj as a 
professional fee, and IZ. Is. each day for personal expenses ; and he will also 
be allowed to charge the cost of travelling to and from the locality where his 
services may have been required. The fees will he paid by the Society, hut 
the travelling expenses will be a charge against the applicant. This charge 
may, however, be reduced or remitted altogether at the discretion of the Council, 
on such step being recommended to them by the Veterinary Committee. 

No. 3. The Inspector, on his return from visiting the diseased stock, will 
report to the Committee, in writing, the results of Ms observations and pro- 
ceedings, which Eeport will be laid before the Council. 

No, 4. When contingencies arise to prevent a personal discharge of the 
duties confided to the Inspector, he may, subject to the approval of the Com- 
mittee, name some competent professional person to act in his stead, who shall 
receive the same rates of remuneration. 

II. — Obdinaby oe Otheb Oases oe Disease. 

Members may obtain the . attendance of the Veterinary Inspector on any 
case of disease by paying the cost of his visit, wMch will be at the following 
rate, viz., 2Z. 2s. per diem, and travelling expenses. Applications should 
addressed to the Superintendent of the Brown Institution, care of the Secretary 
of the Eoyal Agricultural Society, 12, Hanover Square, London, W. 

III. CoNSniiTATIONS WITHOUT ViSIT. 

Personal consultation with Veterinary Inspector .. .. 5s. 

Consultation by letter .• .. .. •• •• ‘ 6s. 

Consultation necessitating the writing of three or more letters 10s. 

Post-mortem examination, and report thereon .. ... .. 10s. 

A return of the number of applications from Members of the Society dtiring 
each half-year is required from the Veterinary Inspector. 

lY. — ADMISSION OF Diseased Ajotahs to the Bbown Institution, 
Wanbswobth Eoad, London, S.W.; Investioations, Leotuees, 
AND Bbpobts. 

No. 1. All Members of the Society have the privilege of sending cattle, 
sheep^ and pigs to the Infirmary of the Brown Institution, on the foEowing 
terms ; viz., by paying for the keep and treatment of cattle 10s. per week 
each apiTnal^ ail'd for sheep and pigs **a small proportionate charge to be 
fixed by the Pipfessor-Bnperintendent according to circumstances.” 

No. 2. The Professor-Superintendent of the Institution has also undertaken 
to carry out such investigations relating to the nature^ treatment, and pre- 
vention of diseases of cattle, sheep, and pigs, as may be deemed ex;^dient by 
the Council. * 

No. 3. A detailed Eeport of the cases of cattle, sheep, and pigs treated in 
the Infirmary of the Institution, or on Farms in the occupation of Members 
of the Society, will be furnished to the Council quarterly ; and also special 
reports from time to time on any matter of unusnM interest which may come 
under the notice of the Institution. 

By Order of the Council, 

H. M. JENKINS, Secrefwry. 
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iMemfcfirsJ’ ^rfbflescss of Cb^miral 


Tra OoTtncil have fixed the following xates of Charges for Analyses to 
he made hy the Consulting Chemist for the "bond fide use of Members 
of the Society; who, to avoid all mmecessary correspondence, are 
partionlarly requested, when applying to him, to mention the Mnd of 
analysis they require, and to quote its nnmher in the subjoined schedule. 
The charge for analysis, together with the carriage of the specimens, 
must be paid to him by Members at the time of their application. 

No. 1. — ^An opinion of the genuineness of Peruvian guano, hone- 

dust, or oil-cake (each sample) .. *. .. 5«. 

,, 2. — ^An analysis of guano ; showing the proportion of moisture, 
t organic matter, sand, phosphate .of lime, alkaline salts 

and apnnohia .. ‘ ,, 10s. / 

,, 3. — An estimate of the value (relatively to the average 
samples in the market) of sulphate and mnriate of am- 
monia, and of the nitrates of potash and soda .. .. 10s. 

„ 4, — Ajo. analysis of superphosphate of lime for soluble phos- 
phates only .. .. .. .. ,, ,, 10«. * 

„ 5. — ^An analysis of superphosphate of lime, showing the pro- 
porfaons of moisture, organic matter, sand, soluble and 
insoluble phosphates, sulphate of lime, and ammonia .. dBl. 

„ 6, — An analysis (sufficient for the determination of its agrioul- ^ 

tural value) of an ordinary artificial manure dEl. 

,, 7.— Limestone : — ^the proportion of lime, 7s. 6d. ; the propor- 
tion of magnesia, 10s. j the proportion of lime and mag- 

^ ..nesia - .. .. 15 s, 

» o . — ^Limestone or maxis, including carbonate, phosphate, and 

sulphate of lime and magnesia, with sand and clay . jBl, . 

„ 9. — Partial analysis of a soil, including determinations of clay, 

sand, organic matter, and carbonate of lime «. £X^ 

„ 10. — Complete analysis of a soil .. 

„ 11.-— An analysis of oil-cake or other substance used for fe^ng 
piirposes; showing the proportion of moisture, oil, 
mineral matter, albuminous matter, and woody fibre ; 
as well as of starch, gum, and sugar, in the aggregate £1, 

„ 12. — ^Analysis of any vegetable product .. .. £1, 

,, 13. — ^Analysis of animal products, refuse substances used for 

manure, &c. .. from 10a to 30s. 

,, 14. — ^Determination of the ** hardness ” of a sample- of water 

before and after boiling ^ 10s. 

,, lo."- -Analysis of water of land drainage, and of water used for 

irrigation .. .. £2, 

„ 16.— Determination of nitric add in a sample of water . . .. £1. 

N.B . — The above Scale Uhm'ges is not applicable to tTie case of persons 
engaged in tJ^ Mdnvfotcmire or Sale of any Substance sent for 


Consulting Chemist of tbe Society is, Dr. Auoustdb 


By Order of the Council, 

H. M. JENKINS, Seereiat^. 
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INSTBUOTIONS FOE SELECTING AND SENDING SAMPLES 
FOE analysis. 

AKTIFICIAL MANURES. — Take a large handful of the mantire firom three 
or four bags^ mix the whole on a large sheet of paper, breaking down with the 
hand any lumps present, and fold up in tinfoil, or in oil silk, about 3 02, of the 
well-mixed sample, and send it to 11 , SAMSBunr Sqixake, Fleet Stbebt, E.C., 
by post : or place the mixed manure in a small wooden or tin box, which may 
be tied by string, but must not be sealed, and send it by post. If the manure be 
very wet and lumpy, a larger boxful, weighing from 10 to 12 oz., should be 
sent either by post or railway. 

Samples not exceeding 4 oz. in weight may be sent by post, by attaching two 
penny postage stamps to the parcel. 

Samples not exceeding 8 oz., for three postage stamps. 

Samples not exceeding 12 oz., for four postage stamps. 

The parcels should be addressed: Da. AtrcusTtrs Voelckeb, 11, Saussttbt 
Square, Fleet Street, London, E.C., and the address of the sender or the 
number or mark of the article be stated on parcels. 

The samples may be sent in covers, or in boxes, bags of linen or other materials. 
No parcel sent by post must exceed 12 oz. in weight, 1 foot 6 inches in length, 
9 inches in width, and 6 inches in depth. 

SOILS. — ^Have a wooden box made 6 inches long and wide, and from 9 to 12 
inches deep, according to the depth of soil and subsoil of the field. Mark out in the 
field a space of about 12 inches square 5 dig round in a slanting Erection a trench, 
so as to leave undisturbed a block of soil with its subsoil from 9 to 12 inches deep ; 
trim ^is block or plan of the field to make it fit into the wooden box, invert the 
open box over it, press down firmly, then pass a spade under the box and lift it 
up, gently turn over the box, nail on the lid and send it hy goods or parcel to the 
laboratory. The soil will then be received in the exact position in which it is 
found in the field. 

In the case of very light, sandy, and porous soils, the wooden box may be at 
once inverted over the soil and forced down by pressure, and then dug out. 

WATERS. — ^Two gallons of water are required for analysis. The water, if 
possible, should be sent in glass-stoppered Wmchester half-gallon bottles, which 
are readily obtained in any chemist and druggist's shop, lx Winchester bottles 
cannot be procured, the water may be sent in perfectly clean new stoneware spirit- 
jars surrounded by wickerwork. For the determination of the degree of jbkrdness 
before and after boiling, only one quart wme-botfle full of water is required. 

LIMESTONES, MARLS, IRONSTONES, AND OTHER MINERALS.— 
Wjhole pieces, weighing from 3 to 4 oz., should be sent encl<^ed in small linen 
bag^,. or wrapped in paper. Postage 2d., if under 4 oz. 

OILCAlpBiS. — ^Take a sample from the middle of the cake. To this end break a 
whole e^e intd two. Then break off a piece horn the end where the two halves 
w^?e jcwned together, and wrap it in paper, leaving the ends open, and sesid parcel 
bjr post. The piece should weigh from 10 to 12 oz. Postage, 4 d. If sent by 
r^way, one quarter or half a cake should be forwarded. 

FEEDING MEAM. — ^About 3 oz. wiH be sufficient for analysis. Enclose the 
meal in a small linen bag. Send it by post. ^ 

On forwarding samples, separate letters should be seut to the laboratory, 
specifying the nature of fihe infinmaMon requirt^ and, ;^lf possible, the object 
in view. 

H. M. JENKINS, 
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Botanical anir ^Entomological 
^1‘ibilcgco. 


The Council have fixed the following Rates of CJiarge for 
the examination of Plants, Seeds, and Insects for the hoinM Jide 
use of Members of the Society, who are particularly requested, 
when applying to the Consulting Botanist, to mention the 
kind of examination they require, and to quote its number in 
the subjoined Schedule. The charge for examination must be 
paid to the Consulting Botanist at the time of application, and 
the carriage of all parcels must be prepaid. 


I. BOTAKIGAL. 

Ko. l.^A report on the purity* amount and nature of foreign 
materials, perfectness, and germinating power of a 
sample of s^s «. .. .. .. ... •« 5s. 

„ 2. — ^Detailed report on the weight, purity, perfectness, and 
germinating power of a sample of seeds, with a special 
description of the weeds and other foreign materials 
contamed in it •. .. .. .. .. .. XOs. 

„ 3. — ^Determination of the species of any weed or other plant, 
or of any epiphyte or vegetable parasite, with a report 
on its habits, and the means of its extermination or 
prevention — •• .* .. •• 5$. 

„ 4.— Beporfc on any disease affecting the farm crop .. •. 5s. 

„ 5. — ^Beterminadon of the species of a collection of natural 
grasses found in any district on one kind of soil, with 
a report on their habits and pasture value .. lOs. 

n. ENTOMOLOGICAL. 

„ 6. — ^Determination of the speoicss of any insect, worm, or other 
animal which, in any stage of its life, injuriously affects 
the farm crops, with a report on its habits and sugges- 
tions as to its extermination .. 5s. 


INSTKDGTIOHS FOB SELECTING AND SENDING SAMPLES. 

In sending seed or com for examination the utmost care must be taken to 
secure a fair and honest sample. If anything supposed to be injurious or 
useless exists in the com or seed, selected samples should also be senti 

In collecting specimens of plants, the whole plant should be taken up, and 
the earth shaken from the roots. If possible, the plant must he in fiower or 
fruit. They should he packed in a light box, or in a fimi paper parcel. 

Spedmens of diseas^ plants or of parasites should be forwarded as fresh as 
possihle. Place them in a bottle, or pack them in tin-foil or oil-silk. 

AH specimens should be acoompamed with a letter specifyii^ the nature of 
informafion requir^ and stating any local circumstances (soil, situation, 
wMcbjm the opinion of the sender, would be likely to throw light on the 

dhm Bxde ^ is nd appliGaUe in ihe case of Seedsmen 

semces ^ me OonmUin^ Boianist 

li ^ iettes (Carnage or Postal prepaid) to be addressed to Mr. W. 
^ Woodfflde Villas Gipey Hm, London, S.E^ 

H. M. JENKINS, 



iaopal asn'rultural Sborfetp of (©nglanD. 

1878 - 9 . 


Year 


1805 

1857 
1850 
1861 
1863 
1868 
1854 
1860 
1846 
1830 
1856 

1858 


THE PRIKCE OP WALES, KX3t. 

tKruiStefijef* 

Aolani), Sir Thomas Dyke, Bart-, M.P.^ Sjprydoncote, Exeter, JDevonshire. 
Bbidpobt, General Viscount, Orichei St. Thomas^ Chard, SomerseUhire. 
Chessham, liord, Latimer, Chesham, BiLcks. 

Dent, J. D., Bibston Sail, Wetherby, Yorkshire. 

Kingscotb, Colonel, M.P., Kingscote, WoUon-^inder-Edge, Gloucestershire. 
Lichfield, Earl of, Shugborough, Staffordshire* 

Macgdonald. Sir Archibald Keppel, Bt., Woolmer Lodge, LiphooJe, Sants* 
MABLBOROuaH, Duko of, K.G-, Bleffdieim Bark, Oxford. 

Milward, Richard, Thurgarton Priory, Southwell, Notts, 

PoRTMAN, Viscount, Bryanston, Blandford, Dorset. 

Fowls, Earl of, Powis Castle, WeUh^ool, Montgomeryshire. 

Rutland, Duke of, K.G., Belmir Castle, Grantham, Leicestershire. 


1878 

1861 

1830 

1867 

1847 

1848 
1858 
1852 
1850 
1861 
1855 


Bedford, Buke of, Woburn Abbey, Bedfordshire. 

Oathoart, Earl, Thorrdonde’Street, Tliirsh, Yorkshire. 

Ohiohesteb, Earl of, Stanmer Park^ Lewes, Sussex. 

Bbvonshirb, Buke of, K-G., Solker Sail, Lancashire. 

Eversley, Viscount, Heckfield Place, Winchfield, Sants. 

Gibbs, B. T. Brajspobeth, Salfmoon Street, Piccadilly, Loridrm, W, 
Kbbeison, Sir Edward O., Bart., Brome Sad, Scale, Suffolk. 

Richmond and Gordon, Duke of, K.G., Goodwood, Chichester, Sussex. 
Vernon, Lord, Sudbury Mall, Derby. 

Wells, William, Solmewood, Pderhorough, NorihampionsMre. 

Wynn, Sir Watkin Williams, Bart., 'M..P.,Wyn'nstay,Snahon,DeriMghs7iire. 


<©ti)tr :(EmberiEf of CounctX 


1858 

1877 

1875 

1875 
1868 
1863 
1^1 

1874 
1860 
1868 
1871 

1873 

1876 

1875 

1874 


Amos, Charles Edwards, 5, Cedars Boad, Claphcm Common, Surrey* 
Arkwright, J, H., Sampton Court, Leominster^ Serefordshire. 

Atelino, Thomas, Boohester, Kent. 

Aylmer, Wed Dereham, Stoke Ferry, Norfolk. 

Booth, Thomas Christopher, TTarZo^, Northallerton, Yorkshire. 

BoWly, Edward, Siddington Some, Cirencester, Gloucestershire. 
Cantrell, Charles S., Biding Court, Datehet (Bvxiks'), Windsor. 
Chandos-Folb-Gell, H., Sopton Sail, Wirksworth, Derbyshire. 

Beuoe, Joseph, Fynsham, Oxford. 

Edmonds, William John, Souihrop, LecMade, Glotieestershire. 

Eqbbton, jaon. WiLBRAHAM, M.P., Bostheme Manor, Knutsford, Cheshire. 
EIvans, John, TJffmgton, Shrewsbury, Salop. 

Peversham, Earl of, Duncombe Park, Selmshy, Yorkshire. 

Prankish, William, Idmher XBceby, Lineolmhire. 

Hemsley, John, Shelton, Newark, Notts. 


VOL. XIV. — S. S. 
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List of Officers^ 


Tear 

irlxan . n . 1 . 1 . 11 . ■■■ ’ .i.. — m . ..i — .. — 

Blectea. 

1876 HowAia>» ChabZiI^ Biddenkmn, Bedford. 

1878 Howab!>, JaheS} Clajfham Bark, BedfordMre. 

1871 JoK^ J. Bow3Ear, Bnsdem Mouse, Mbni/ord Bridge, BJ3.0., Salojg. 

1848 XiAWBS^ John Bbnnbt, BothamOOd, St. Albans^ Merts. 

1869 Bobeb^, Keewiek Old JSaXL, Nonaieh* 

1872 liEtossSTsiE, E^I of, K.G^ Moikham MaU, WeBx, Norfolk. 

1874 LmDSAT, Colonel 1jOYi>, M.F-^ X/oe&mge Bark, Wemtage, Berkshire, 

1865 liOFm Sir Hassexv Bark, MJP., Marhtow, Bdborou^ Bevon, 

1871 WdlisexossL, T>Avm, Mmering Bark, Romford, Essex, 

1874 Mahtxn, Joseph, Mighfidd House^ Litdeport, Isle of Ely, Oambridgesk^irm 
1871 Masfen, B. Hanbubt, Beudeford, Wdo^ham^sUm, Btajfordshire. 

1878 Obams, JiiMES, The Orange, Bishop Sfortford, Meris. 

1857 Fain, Tbomas, The Grove, Basingdoke, Mards, 

1881 Banbblb, Ohabuss, Chaddmry, Evesham, Worcesterddre, 

1875 Banbohs, Bobs^ Chabi«es, Ipswkk, Sufftdk, 

1867 Batenswohi^ Bail Bavensioor^ Casile, Durham, 

1871 BAmBiiHiB, Jambs^ B^bridge, Wilton, Salidmry, TTttts. 

18^ Bzdx^, Sir M^Whitb, Bart., M,F., Blaydon, Cramlington, Northumberland, 
1881 BiODiCN, WrUJUSM, Ashmoft, Kiugdton-by-Sea, Shoreham, Sussex, 

1875 Bcssell, Bobbet, Earningham, Dariford, 

1874 Sanbat, Gbobe^ Hbnbt, Wensley Mbusd, BedaU, Yorkshire, 

1878 Bhesea^eon, WiLi.iA3«, Broom Mouse, Ellesmere, Salop. 

1856 feiro i i^ EiOTC^asg, Joseph, Bhsridkcbme MaU, Idnedln, 

1872 ^;erjMrB>aftnAT.T«j J^oiid, Lodkom MetU, OrmsMrk, LaneaMdre. 

1874 Bpenobe, Biiarl, K.G., AMkorpe, NoHhampion, 

1875 BmATifON, Bxohabp, The Dufryn, Neuyport, Momnoufhddre, 

1873 Tobb, John, HJP., GaadeM Bark, Eatdham, Ch&Mre, 

1874 TcBrasBTOJi, lieiiL-CcJ. Fhhon, Ewenwy Briory, Bridgend, South Wales. 
1845 TijENBB, Gbobgk, Great Boudey, Tiuerton, Devonshire. 

1871 Tobnee, Jabez, Norman Ckoss, Yaxley, MunUngdoruMre, 

1871 Wakefield, William H., Sedgudek, Kendal, Westmoreland. 

1870 Wiblby-Gbbgobi:, Sir William Bablb, J^ri, MM,, Dmdtm Mtdl, 

Granlham, Idkeclnskire. - ■ : , . 

1^0 Barming Mouse, Medds^om, Kent, ^ 

1865 WiJ£oist,3iLQO^WoodhornManor,fSorp6fk,Nm&smbesk^ 

1878 Wise, Geobo% Woodoote, Womjoidk, 


^ttxtlwrst 

H. M. JBKKINS, 12, Manover Sepuxre, London, W. 

€k3md^ing O^eials^Dr. Amosms Toelcmeb, FJft,S^ 11, Sali^ry Square, E.C. 
Omsulhkig Boiards^W, Oabbhthebs, F.E.S^ FX-S., British Museum, W.C. 
€km«utt^ Vetermary J^ames Bbabt Semonds, Royal Veterinary CoUege^ 

€kumm Town, JT^W. 

Inspetdor—W, Dv&um, Erown IndsbuMon, WemdsworSt Road, B.W* 
&STONS & Andhbson, B, Wkit^uM BZaee, S.W, ' j 
Worcedershire, ' 

wi Oo,, Comer of Midfmon Street, 

jdySeMiarZe W- , , , ,„:,u i j 

AW Brnm, Sh Imse^sSgmra Bra^, 
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STANDING COMMITTEES FOE 1878-9. 


dTin^infe Committee. 

Randell, CHABiiEs (Chairman). Booth, T. C. 

Bridpost, General Viscount. ICrNOSOOTK, Colonel, 

Ridijbt, Sir M. White, Bt. SHurriiEW'OBTH, J. 

I^ou^e Committee. 

The Pbbsident. Oa]sitreiji:i, C. S. 

Ohairbcan of Finance Oonamittee, Gibbs, B, T. Bbanbbe^. 

Bridpoet, General Viscount. 

SournaX Committee. 


Dent, J, D. (Chairman). 
Cathoart, Earl. 

Vernon, Lord. 

Weeby-Gbegobt, Sir W. E., Bt. 
Ridlby, Sir M. White, Bt. 
Chandos-Pole-Geli., H, 
Frankish, W. 

Hemsley, j. 


Jones, J. Botven, 
Ktngscote, Colonel. 
Milward, Richabp, 
Bansomb, B. O. 
Turbervill, Lieut.-*Gol. 
Wells, W. 

Whitehbab, Ohablbs. 


CXjemical 

Wells, William (Chairman). 
Bedford, Duke of. 

Lichfield, Earl of, 

Vernon, Lord. 

Macdonald, Sir A. K., Bart. 
Welby-Gregoby, Sir W. K., Bt. 
Arkwright, J. H. 

Aveling, T. 

Oarrcthers, W. 

Dent, J. D. 

Edmonds, W. J. 


Committee. 

Howard, C, 

Hemsley, J. 

Jones, J. Bowen. 
Lawes, j. B. 
Tubervill, Lieut.-OoL 
VOELCKER, Dr. A- 
Wakefield, W. H. 
Warren, B. A. 
Whitehead, Charles. 
Wilson, Jacob. 


^eetiS anK Coimnitte. 


Whitehead, Charles (Chairman). 
Vernon, Lord. 

Bidley, Sir M. White, Bt. 
Welby-Geegoby, Sir W. E., Bt. 
Carbcthbrs, W. 


Frankish, W. 

Gibbs, B, T. Bbandrbth. 
Jones, J. Bowen. 
Tcrbervill, Lieut.-Col. 

VOBLCKER, Dr. 


'Feterinarw Committee. 


Egebton, Hon. Wilbraham 
(C hairman). 

‘Cathoart, Earl. 

Bridport, General Viscount. 
Bidi^y, Sir M. White, Bt. 

. Booths T. O. 

I^WN, Professor. 

Cari^ntijr, Dr. 
OHAHD!Q^pOt.E-0ELL, H. 
DcGum; W. 

GiHjess^B. Ti^!BlSt!NbRKTH.' ' ' 


Hartley, M. J. 

Kingscote, Colonel. 
Lindsay, Colonel Loyd. 
Milward, B. 

Quain, Dr. 

Sanday, G. H. 

Sanderson, Dr. J. Burdon. 
SiMONDS, Professor. 
Wakefield, W. H. 

Wells, William. 

Wilson, Jacob. 


Committee 


Milward, Eichahd 
(Cl?airman> 
Bridport, General 
Viscount. 

Bidley, Sir M. White, 
Bt. ^ 

Arkwright, J. H. 
Aylmer, H. 

Booth, T. C. 


BgrwLY, Edward. 
Ohandos-Pole-Gbll, H. 
Evans, John. 
FrAnkish'^W. 

Gibbs, B. T.BrandRbth. 

‘H'EMSIuEY^ J. 

Howard, C, 

McIntosh, !>. 

Masfbn, E. H. 


Pain, T. 

Rigden, Wh^liam. 
Sanday, G. H. 
Stratton, B. 

Torr, j. 

Wakefield, W. H. 
Wilson, Jacob. 

The Stewards of Live 
Stock, 

d 2 
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HBSSSLEfT, J. (CliamnaB). 
BampoRT, Gen. Yiscoimt, 
Teenok, liOrd. 
MaodoraiiB, Sir a. 

Ajhos, O. 

A2?3)ERS0X, W. 

ATELEfG, T, 

Bocwb, T. C. 


impltmtnt Comnutter. 

Gartbell, Chas. S. 
Eduonbs, W. J, 
Fbaseish, W. 

Gibbs* B. T. Beandbeth. 
JoRBS, J. Bower. 
Martot, j. 

MbjwasDj E. 

Eansome, B. C. 


Sakday, G. H. 
Shettiewobth, Joseph. 
Tttbbervill, Lieut,-Col. 
Turner, Jabez. 
Whitehead, Charles. 
Wilson, Jacob. 

Tlxe Stewards of Imple- 
ments*. 




KiNGScoTE,CoL{Chairmaii). 
Bridport, Gen. Viscount. 
Cbesham, liOrd. 
Gbosyenor, Lord E. 
Skelmrbsdale, Lord. 
Lgebton, Hon. W. 
Allendeb, G, M- 
Ateling, T. 

AlYLHEB, Itf . 

Booth, T. C. 

Cantb^ILL, Ohablbb E. 
CteANDOB-PcajMSELI^ H. 
l^SANEI^, W. 

GiBHS* B. T. BRANBRSm. 


OiLBEY, Walter. 
Hadley, Alderman. 
Hambbo, Charles. 
Howard, C. 
Hehsley, j. 

Jones, J. Bowen. 
McIntosh, D. 
Martin, J. 

Masfen, B. H. 
Bandell, Cbarles. 
Bansome, B. G 
ISiAWXiENCE, J. 
Bussell, B. 
Sandat, G. H. 


Shuttleworth, j. 
SiMONDS, Professor. 
SOULSBY, W. J. 

Staples, Alderman and 
Sheriff. 

Stratton, K. 
Tubbbryill, Lient.-Col. 
Turner, Jabez. 
Wakefield, W. H, 
Wells, W. 

Whbtham, Alderman Sir 
Charles. 

Whitehead, Charles. 
WiLsoN, Jacob. 


Cantracti^ Comnittue. 


Wilson, Jacob (OlMiirman). 
Bbidpobt, General VIsocnmi. 
AxoB, C. E. 

Ayemkg, T. 

Booth, T. G 
Ceandos-Fole^Gell, H. 


Prankish, W. 

Gibbs, B. T. Bbandbeth. 
Milwabd, Kichard. 
Bandell, Charles. 
Shuttleworth, Joseph. 
Stratton, B. 


Committee of Selection* 

Cathcabt, Bari (Chairman). Chandos-Pole-Gell, H. 

Bbidport, Genem Visconnt, Milwabd, B. 

Bobrtchi, Hon. W. Wilson, Jacob. 

Boot^ T. G 

And ihe Chairmen of the Standing Committees. 


K. 


C^aration Committee. 


Dnhe of (Chairman). 
Ayelino, T. 
f Oabruthebs, W. 

' ' J. B. 

Jones, J. Bowen. 


Kingscote, Colonel, 
Turbervill, Lieut.-CoL 


Wells, Witj^tatw. 
Whitehead, Charles* 


Cattle plague Committee. 
Tto WHOLE €k>moxu 


*** pREmiwsT, Tesustees, and ViCB-PmaiDENTS are Membem ea^ affimo 
of all Committees. 
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Bopal agricultural ^ociet]? of <®ngIaitU* 


GENERAL MEETING. 

12, Hakoveb Square, Wednesday, May 22nd, 1878. 


KEPOKT OF THE COUNCIL. 

The Council of tlie Royal Agricultural Society have to report 
that, since the last General Meeting in December, the following 
changes have taken place in the list of Members — 2 Governors 
and 42 Members have died, 114 Members resigned in the course 
of 1877, and the names of 37 others have been struck off the 
list by order of the Council. On the other hand, 189 Members 
and 3 Honorary Members have been elected, so that the Society 
now consists of : — 

81 Life Governors, 

72 Annual Governors, 

2328 Life Members, 

4130 Annual Members, 

26 Honorary Members, 

Total- - 6637 

The Council announce with great regret the death ^ of two 
valued colleagues, namely, Mr. T. Horley, Jun., of The Fosse, 
near Leamington, and Mr. Richard Hornsby, of Spittlegate, 
Grantham. „These vacancies in the Council have been filled 
by the election of Mr. George Wise, of Woodcote, Warwick, 
and Mr, James Odams, of the Grange, Bishop Stortford. 

The Council have^ tOM^eport that they have elected Mr. 
George Fleming, Veterinary Surgeon^ 2nd Life Guards, Pro- 
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sessor G, T. Brown, of tlie Veterinary Departmeni, of the Privy 
Council, and Dr. Burdon Sanderson, F.R.S., Professor-Super- 
intendent of the Brown Institution, Honorary Members of the 
Society in recognition of their eminent services to Veterinary 
Science. 

The accounts for the year 1877 have been examined and 
certified by the Auditors and Accountants of the Sobiety, and 
have been published in the last number of the * Journal/ . 
together with the statement of receipts and expenditure con- 
nected with the Liverpool Meeting. The funded property of 
the Society remains the same as at the last General Meeting, 
namely, 26,511Z. 11^. 5J. New Three per Cents. The balance 
of the current account in the hands of the bankers, on the 1st 
instant,- was 8,668Z. 12s, and 3000Z- remained on deposit ; 
these sums will eventually be required to meet the expenses of 
the Bristol Meeting. . - . ^1 


The incriaased and still Increasing operations of the Sfc^^y 
the, consider whether the Secrotary , abd 

Bditor. ad^uatelj remunerated for the additional labomr ^»d 
xe^poi^biHiy involved in the performance of his duties; and, 
an acknowledgment of the high sense entertained by the 
Council of the ability and energy shown hy Mr. Jenkins in the 
performance of those duties, they have resolved that an addition 
of 200Z. per annum be made to his salary. 

The Bristol Meeting will he held on Durdham Down, on 
July 10th, and four following days,^ and will be distinguished 
by an exhaustive trial of Dairy appliances, the improvement 
of which is annually becoming of more importance to the 
English dairy-farmer, both on account of the great scarcity 
and increasing cost of skilled labour, and in consequence of the 
improved quality of Foreign Dairy products. The encourage- 


ment of Dairy farming will also be promoted by the compe- 
tition for the Priz^ offered by the Local Committee, not only 
for Oieese and Butter, but also for the best managed Dairy 
% . Gfou^tershi^^ JEast Somerset, and North Wilts, for 
tiieiie 15 entries. For the Prizes offered for Arable 
only A.^^bues have been;made* . ^ - 
for:the.€fom3ttry-n^ti^^ ,.Af,4879i;^in-. 



xiiii 


Meport to the General Meeting. 

Bedford, Buckingham, Oxford, Hertford, Essex, and Middlesex. 
At a public meeting held at the Mansion House under the 
presidency of the Lord Mayor, it was unanimously* resolved 
that* it was desirable to promote the holding of a great Agri- 
cultural Exhibition in London next year, under the auspices of 
the Society ; and an influential Committee was appointed to * 
carry out out that object and to co-operate with the Council. 
The Council have therefore decided that the Meeting of 1879 
shall be held in the county of Middlesex as near London as 
possible, and that it shall be planned on an extended basis and 
assume an international character. 

Under such distinctive and favourable circumstances, His 
Royal Highness the Prince of Wales has intimated his willing- 
ness to accept the Presidency of the Society for the ensuing 
year. 

During the past half-year, the Chemical Committee have had 
under consideration two special subjects of the greatest import- 
ance to the Members of the Society. With regard to the first 
of these — ^the Experiments at Woburn are being carried on 
satisfactorily, and a Report of their progress has been lately 
published in the ^ Journal.’ The Council regret that Mr: Lawes 
has retired from active participation with Dr. Voelcker in the 
management of the experiments, but they are happy to say that 
they will not be deprived of the great advantage of his advice 
and assistance. An expression of the Council’s regret at Mr. 
Lawes’ resignation, and a vote of thanks to him for the labour 
and time he had bestowed on the initiation and superintendence 
of the experiments was unanimously passed at the April meet- 
ing. The Chemical Committee, with the sanction of the 
Cotoeil, have drawn up some rules for the future management 
of^Cfa^ley Farm, and of the Experimental Field, the former 
^bdifeg nndef the management of a Sub-Committee, the latter 
dMdnr: that of Voelcker, and both under the control of the 
Uhnmi^l “'Committee. 

Inkd secbhd ^^bject refers to the Members’ privileges of 
chemical analysis. .The Quarterly Reports of the Chemical 
Committee hdve demonstrated the necessity of purchasing arti- 
ficial manto^s and feeding Stiffs by guaranteed analysis, and of 
checking the quality 6f ^the bulk as delivered, by sending in a 
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sample of it to a qualified chemist for analysis. This practice, 
however, must entail an additional cost, which to the small pur- 
chaser would be an appreciable addition to the price of his 
manures and feeding stuffs. The Council, therefore, referred it 
to the Chemical Committee to consider at what cheaper rate 
than at present analyses of manures, feeding stuffs, and other 
substances used in agriculture could be made by the Consulting 
Chemist for the honh fide and sole use of Members of the Society, 
if the Society provided the Chemist with a laboratory and staff 
entirely devoted to that purpose, and what additional cost such 
a plan would be to the Society. 

The Chemical Committee thereupon drew up a comprehensive 
plan, which has been adopted by the Council subject to its 
practicability being ascertained, whereby a laboratory and all 
its adjuncts will be provided for the Consulting Chemist in the 
Society’s house, and the fees for analysis to be then charg^ to 
Members of the Society will be reduced to about one-half of 
their present amounts. 

The experiments with reference to pleuro-pneumonia have 
been continued at the Broivu Institution; and an exhaustive 
paper on the pathological anatomy of the disease, by Dr. Yeo, 
was published in the last number of the ‘ Journal.’ 

The improved method of inoculation for pleuro-pneumonia, 
with reference to its preventive efficacy, is about to be tried on 
a larger scale than has hitherto been possible, and in districts 
in which disease actually prevails. With this view, the Council 
trust that owners of stock will co-operate with them by allowing 
their uninfected animals to be inoculated by the Society’s 
offi<^rs, it being understood that compensation will be made by 
the Society for any losses arising directly from the inoculation. 

The Council have to report that four candidates competed 
for the Society’s Medals and Prizes offered to Members of the 
Royal College of Veterinary Surgeons for proficiency in the 
ptthology, causes, symptoms, and treatment (preventive and 
curative) of cattle, sheep, and pigs. The successful candidates 

Mi Htobey, 14, Kiry Street, Stranraer, N. B., 
ppr. T- Chamhehs, Nuneaton, Warwickshire, 

, Lympne, Hythe, Kent. 
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They have also to report that six candidates presented them- 
selves last month for examination for the Society's Senior Prizes 
and Certificates, including the Life Membership of the Society. 
Of these, Mr. James Mollison, of the Agricultural College, 
Cirencester, was the only one who passed ; and he obtained 
a First-class Certificate, the Life Membership of the Society, 
and a Prize of 25 Z. 


By order of the Council, 

H. M. Jenkins, Secretarg, 



De. 


ROYAL AOEIOULTURAL 

Half-tbablt Cash Aoooxjkt 


To Balance in baz^ Ist July, 18 t 8 : — 
Bankere .. .. .. .. .. .. 
Secretaxy,, .. .. .. .. 


£ S. < 2 . 
250 S 2 
20 0 6 


At DeiMxsit, XiOBdon and Wesfeo^nater Bank 


2?0 It 3 I 
1,000 O 0 1 


To Income 

IMvidexjds on Stock . 


SubSrCrlptlozis;--<> a. dL 

Govemcma^ Anniial .• *. «* .. *, •« 340 0 O 

Members* Idfe-OompoalMonB .. .. .. 706 0 0 . 

Members* Atunna.! .« .. .. .. .. 3292 19 0 


Establishment : — 
Rent . . . 


Farm Prizes * 
Entry Fees . , 


Veterinary : — 

Donation iwm Yorkshire Agricnltnral Socie^. 


ZJverpool Meeting . . . 

Total Inoome 

To Bristol Meeting , 


392 14 0 

4,338 19 0 
lOO 0 6 

9 0 0 

100 0 0 
113 16 0 


a* d. 


1,370 17 8 


5,069 3 0 
0,409 12 9 


£ 12,739 13 5 


Balance-Sheet, 


£ s. d. 

£ 4 . d. 

30,126 6 11 


1,773 1 8 



31,898 8 7 


164 19 9 


A* 31,743 8 10 


ToCiapital 


LIABILITIE& 


Snrpins, 3 lst December, 1877 .. .* 

Snrplna of Income over Expendifaire dtmng the Half- 
year, £ t, 

Inoomse *• •• •• 5,059 3 o 

** "■ .. *, .. 3,287 1 4 


Lesi hal&yeKr*s Interest and ctepredalion tea > 
0>iHitxy Meeting Plazxt .. •• ». .. .•> 




JV. ■‘fv, ■ , , ' > 
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SOCIETY OP ENGLAND. 

PEOM 1st Jauttabt TO SOth June, 1878. 


Cb. 


By Expenditure;— > £ s. d. 

Establishment 

Salaries^ Wages, &c. .. .. .. 642 10 0 

House Kent, Taxes, Kepairs, &a 344 13 5 

OfiScej—Printtog, Postage, Stationery, &c. .. 346 13 O 

Journal : — 

Printing and Stitching .. ,, .. .. .. 410 19 6 

Postage and DeUvery •, - 155 0 O 

liiterary Contributions .. .. .. .. .. 253 14 6 

Lithography .. .. .. .. 14 00 

Advertising .. .. .. .. .. .* .. *. 8 7 0 

Literary Contributions to Memoir prepared for> 
international Congress at Paris .. .. > •“ 

Chemical 

Consulting Chemist’s Salary .. 350 0 0 

Grant for Investigations . . . . . . 2U0 0 o 


Veterinary:— 

The Brown Institution for Investigations to I 

June 30, 1878 .. 3 

Prizes and Medals - . 

Fees to Examiners .. 

Professional Fee 


Botanical: — 

Consulting Botanist’s Salary , 
Education : — 

Fees to Examiners . . . . 

Printing 

Prize 


47 12 
21 0 
14 18 


52 10 
14 9 
25 0 


Subscriptions (paid in error) returned 
Farm Prizes 

Advertising and Printing 

Liverpool Meeting . ; 


s, d. 


1,332 16 5 


842 O 11 
192 17 0 


208 10 
50 O 


Total Expenditure 


By Bristol Meeting . . . . . . . 

By Balance in hand, SOth June 
Bankers 


Secretary ,. 

At Deposit, London and. Westminster Bank 


3467 

28 


91 19 
3 2 

65 19 
149 16 


3,495 10 

3,000 0 


s, 


3,287 1 
2,957 2 


6,495 10 1 


A‘12,739 13 5 


1878. 


ASSETS. 

(Mb hi band « . .. .. 

£ s, d. 
3,495 10 1 
25,340 7 1 

1,451 17 6 
1,908 4 11 
3,000 0 0 

Books and Furiittuve In i^oolety’s llouse .. .. «. .. .« 

By Country Meeting Pteit 

Iteposit Account •/ .. 

Less at credit of Brietd Meeting .. .. .. .. .. 


* F<#ae of 96?t ^ £25,617 7«. 8d. 

Mem. — The above Assets are exclusive of the amount 
recoverable in n^pect of arrears of Subscription to 

3Qth Jime, 1878, which at ihat date amounted to 

1543?. 



£ s. d. 


.195 19 7 
i,452 10 9 


Ji^l,743 S 10 


Examined, audits and corr^ this l2th day August, 1878. 

FRANCJS SHERBORlSr. . 

A. H. JOHNSON. 

♦ HEERY CANTRELL^ 


Auditors on hehadf of the Sooietp, 
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SHOW AT BRISTOL, 

JULY, 1878. 


STEWAEDS OF THE YAED. 


Stocl:. 

Joseph Shtittleworth, 
William Wells, . 

IjT.-Col. Picton-Turbbrvill. 
Oharlss Whitehead. 


Implemeiits. 

Jomi Hemsley, 

G. H. Sanday. 
William Franeish. 


Forage. 

Thomas Dyke. 

Cteiieral Arrangements. 

Jacob Wilson. 


JUDGES OF STOCK. 


HOBSFS. 

Agrienltiual Horses. 

A, W. Crisp, 

Andrew Montgo^ieet, 

Thos. Plowright, Jun. 

Theronglibred and Biding Horses. 

Digby Collins, 

Thomas Pain, 

1’homas Farrington. 


CATTLE. 
Sliorthoms. 
Charles Howard, 

John Lynn, 

Gesobgs MAkN. 

Herefards. 

0. W. Baker, 

J- Crane, 

John Walker. 

Ikmma and Snssez. 

Hknbt Overman, 

Jems Fitoher, 

^^MAS FoPB- 

LonglioTns and Bairy Cattle. 

Oabrington, 


Jerseys and Guernseys. 

Walter Gilbey, 

C. Stephenson. 

Welsh Cattle. 

John Evans, 

John Williams. 


I SHEEP* * 

' Leicesters. 

John S. Jordan, 
j William Sanday. 

■ Cotswolds. 

; W. T. Gabne, 

! Thomas Porter. 

I Lincolns. 

W. COLLINGWOOD, 

Charles Williams. 

Oxfordshire Downs. 

G. Hitchman, 

B. J. Hewton, 

Sonthdowns and Hampshires. 

P. Budd, 

Henry Fookes, 

F. M. Jonas. 

* 
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SlirdpsTuxes. 

John Coxon, 

R. H. Masfen, 

Chaeles Randell. 


Devon Long Wools. 

James Tbemainb, 

Thomas Willis, Jun. 


Somerset and Dorset Homed, 
Dartmoors, and Xxmoors. 
William Benj. Hebditch, 
William Poole. 


PIGS, 

' John Fisheb, 

; Edwabd Little, 

‘ Matthew Walkes. 


JUDGES OF CHEESE. 

R. P. Edwabds, I James Hughes. 


JUDGES OF BUTTER. 

Joseph IVIatthews, I Williaim Titley. 


JUDGES OF IMPLEMENTS. 

Sheaf Sinders and Miscellaneous. 


Henby Caktbell, 

1 John Coleman, | 

J. W. Ktmbeb. 


Dairy Implements. 


G. M. Allendbb, 

1 Gilbert Murray, [ 

Thomas Rigbv. 


FARM JUDGES. 


Fbedebic Beabd, 

1 T. F. Jackson, I 

TH03IAS Willis, 



AWARD OF PRIZES 


IsTote. — Tiie Judges were bastructed, in addition to awarding the 
Prizes, to designate as the Meserve Number one animal in each 
Class, next in order of merit, if it possessed sufficient for a Prize ; 
in case an animal to which a Prize was awarded should subse- 
quently become disqualified. 


HOESES. 

Stallions — Two Yeairs old* 

Thb EABii OP Ellesmbbe, Worsley Hall, Manch^ter : Fiest , for 

“Young Prince of the Isles’^ bay; bred by Mr. Fryer, Somer^hs^ St. 
Ives ; sire; “ Prince of the Isle f* dam by “ Honest Tom.^ 

WsJkmmm, Somersham Park, ^ Ives, Hunts : SBOOirn "Brnm, 1^., 

for ** dtand Buk©,^’ iron grey ; bred by Mr. Parsons, Bomm’s^sm j sire, 
Mr. 'Warkfs “ Grey Horse dam by Mr. Hix^s “ Captain.’* 

Thb Eabl op Elixsmebk, Wotsley Hall: Thus® Pbize, 63., for “ Young 
Drayman,’’ hay ; bred by Mr. J. Oxley, Bold Field, Ghainsborough ; sire, 
“ Daysman dam by “ Lincolnshire Lad.” 


Agri&diurcd SteMionSy foaled before the 1st of January^ 1876. 

Stbphbk Davis, Woolashill, Pershore, Worcestershire; Fibst Prize, 603., 
for “ General,” roan, 5 years-old ; bred by himself ; sire, “ The Captain 
dam, “ Pleasant.” 

G, Herbert Morreli., Headington Hill Hall, Oxford : Seooeu Prize, 203., for 
“ King of the Vale,” blue roan, 4 years-old ; bred by Mr. E, Clift, 
Weeden Hall, Aylesbury, Bucks ; siie^ ^ King of the Valley dam, 
“Flower.” 

The E^rIi of Eulbsmerb, Worsley Hall, Manchester : Thib® Prize, 103., 
for “ Pride of the Shires,” bay, 6 years-old ; bred by Mr. Lyon, Chatteris ; 
" are, Young England’s Glory dam by' Owen’s “ Honest Tom,” 

James Hibbab®, Sen., Stanton Manor Farm, Chippenham, Wilts; the Reserve 
Mumbm^ to The Sultan,” bright bay, 4 years-old ; bred by himself ; sire, 
“ The %iaii;” dam, “ Diamond,” by “ King of the Valleys.” 


C^desdcde SiaUions — Two Years old* 
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The Duke of Beaufort, EI.Gr., Badminton, Chippenham, Wilts : Seoono 
Prize, lOZ., for Prince Charlie,” brown ; bred by himself ; sire, Paragon 
Tom;’’ dam, “ Guess,” by Young Clyde ” 

Yincejtt P. CAiiMADY, T^ott, Holsworthy, Devonshire : the Reserve Number 
to ‘‘Waverley,” bay; bred by Mr* William Shanhs, Dalnattar, Old 
Kilpatrick, Dumbartonshire ; sire, ‘‘Lochbumie Crown Prince;” dam, 
“ Jess,” by “ Logap’s Turin.” 

Clydesdale Stallions foaled before the IsZ of January ^ 1876. 

James Pieth Crowthee, Knowle Grove, Hirfield, Yorkshire : First Prize, 
252., for “ Topsman,” dark chestnut, 9 years-old ; bred by Mr. George 
Wilson, WTiiteside, Alford, Aberdeenshire; sire, “Wonderful;” dam by 
“ Samson.” 

The Duke op Beaufort, K.G., Badminton, Chippenham, Wilts : Seconi> 
Prize, 15Z., for “Paragon Tom,” brown, 11 years-old; bred by Mr. 
George Wilson, Whiteside, Alford, Aberdeen ; sire, “ Tom of Lincoln 
dam, “ Jean,” by “ S ampson.” 

Edwarb and Alfrep Stanford, Eatons, Asburst, Steymng, Sussex : Third 
Prize, 5Z., for “ The Baronet,” bay, 3 years-old ; bred by Mr, William 
Stanford, Charlton Court, Steyning ; sire, “ The Duke ;” dam, “ Yenture,” 
by “Sampson.” 

Lord Fitzhardingb, Berkeley Castle, Gloucestershire : the Reserve Number 
to “ Prince of Clydesdale,” bay, 7 years-old ; bred by Mr. N. Fleming, 
Knockdown, Ayrshire ; sire, “ Prince Christian dam, “ Darling,” by 
“ Samson.” 


Suffolk Stallions — Two Years old*. 

William Byford, The Court, Glemsford, Suffolk: First Prizi^ 20Z;, for 
“Keliance,” chestnut; bred by Mr. Sturgeon, Oiisden, Newmarket, 
Suffolk ; sire, “ Volunteer dam, “ Yiolet,” by, “ The Hero.” 

^ViLLiAM Wilson, Baylhamall, Ipswich, Suffolk : the Reserve Number to 
“ Farmer’s Glory,” bright chestnut, bred by Mr. Waspe, Ufiford, Wood- 
bridge, Suffolk ; sire, “ Bame’s Horse of Kettleborough dam, Smart”* 

Suffolk Stallions foaled before the 1st of January^ 1876. 

Horace Wolton, Newbourn Hall, Woodbridge, Suffolk: First Prize, 
for “ Royalty,” bright chestnut, 7 years-old ; bred by himself sire, 
^*3iagnum Bonum dam, “ Duchess of Newbourn,” by “Warrior.” 

Elliott, Monkaton Manor, Pinhoe, Exetar Second Prize, 
1^., lor Duke,” dark chestnht, 3 years-old; bred by Mr. Horac^ 

WoltOn, The Grange, Woodbridge, Suffolk; sire, “Royalist;” dam, 
“ Prince” 

William BYFORi>,;-'i|^ Court, Glemsford, Suffolk ; Reserve Number to 
“ Enterprise,” chestnut, 4 years-old ; bred by himself ; sire, “ Volunteer 
dam, ** Depper,” by The Emperor.” 


ThorotkffdjT^ suitMe for geUii^ 

The Duke of Bamix.ton Brandon, Easton Park, Wickhatn Market? 
Suffolk : First Prize, 502., for “ Preakness,” bay, 11 yeats-old ; bred by 
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Mr. B. A. Alexander, State of Kentucky, America ; sire, Lexington 
dam, ** Bay Leaf,” by Yorkshire.” 

Thomas Gee, Dewhnrst Lodge, Wadhnrst, Hawkhnrst, Kent : Secokd Prize, 
2<^., for “Citadel,” chestnnt, 10 years-old; bred by the Earl of Derby, 
Bhiowsley, Prescot ; sire, “ Stockwell dam, Sortie,” by “ Melbourne.” 

Henby Wilbiak Preeman, Kewbridge Hill Stud Farm, Bath; Third 
Prize, 102., for Claudius,” bay, 11 years-old ; bred by Mr. C. Snewing, 
Holywell Stud Farm, Kugby; sire, “ Caractacus dam, “Lady Peel,” 
by “ Orlando.” 

The Dube of Hahilton axd Brahdoh, Easton Park, Wickham Market : 
the Beserve Humber to “Barhilloo,” brown, 9 years-old; bred by 
M. Cbemellier, Anger, France ; sire, “ Pretty Boy dam, “ Scozzone,” 
by “ Ionian.” 

Stallions mitoihh for getting Baehneys. 

James Firth Orowtheb, Knowl Grove, Mirfield, Yorkshire ; First Prize, 
202., for “ Charley Merrylegs,” dark chestnut, 5 year-old ; bred by Mr. 
James CoBings, Aughton Grange, Wheldrake, Yorkshire ; sire, “ ftoyal 
Charley dam, “ Polly,” by “ Young Phenomenon ” 

The Stahd Stud Company, Whitefield, Manchester: Seoohd Piobe, 102., 
for “ Star of the East,” chestnut, 6 years-old ; bred by, Mr. CooTk^Thixen- 
dale, YoiksMre ; sire, Charley Merrylegs dam by *® Korth Star.” 

Hb 2 SBy Bousdbdl, Black Horse Hotel, Otley, Yorkshire : i*HiBD Prize, 52.; 

GeOTge Wcmbwell,” Isrown, 6 years-old; bred by .IjTf Joshua 
Y^on, Fewston, Otley ; sire, Sir George dam by Matchless Meny- 
legs ” or “ Grey Atlas.” 

T. K. Bicebld, St. John’s, Lamerton, Tavistock, Devonshire : the Beserve 
Humber to *‘StaT of the West,” chestnut, 6 years-old ; bred by Mr. W. 
Medland, Gatherly, Lifton, Devonshire; sire, “Paul Clifford;” dam, 
** Gatherly,” by “ Jack in the Gr^n.” 

P€mg StalMons^ above 13 hands 2 inches and not exceeding 14 hands 

2 inches, 

Chbistopher W. Wilsok, High Park, Kendal, Westmoreland : First Prize, 
202., for “Sir George,” brown, 11 years-old; bred by Mr. W. Walker, 
Shadwell, Yorkshire; sire, “ Sportsman Second Prize, 102., for “ Lord 
Derby,” brown, 4 years-old ; bred by Mr. James Coker, Hougbton-in-the- 
Dale, Walsingbam, Norfolk ; sire, “ Perfection dam by Mr. Tycer’s 
“ Frickwillow and Third Prize, 52., for “ Sir Douglas,” brown, 3 years- 
old ; bred by Mr. Ewan Gbristian, Milntown, Eamsay, Isle of Man ; sire, 
* “Sir George.” 

JoHM WmniAMS, Llaasannor Court, Cowbridge, Glamorganshire: the Beserve 
Stimher to “ Young Comet,” hay, 2 years-old ; bred by himself ; sire, 
“^Caa^gan Comet dam, “ Butteriy,” by “ Ancient Briton,” 


Pmg Statlions not exceeding 13 hands 2 inches, 

W. Wjiso^, High Park, Kendal, Westmoreland : First Prize, 
V ^ “Geor^ 2nd,” bay, 4 years-old; bred by himself; sire, “Sir, 
dam^,,“Lji^y Mary Second Prize, 102., for “ Sir Dudley,” 
’ yeairs-oli ; bred : by Mr. . T- Westwood, Crown- Hotel, Grange, 
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Lancasliire; sire, Sir Greorge and Thieb Peize, Bt, for ‘^SirG-amet 
Wolseley,” brown, 1 year-old; bred by Mr. Henry Hunt, Preston, 
LancasMre ; sire, Sir George f dam by ‘‘ Kettledrum.^’ 

LLEWBLiiTN JoHBs, Penygam, Pentjnreii, Cardiff, Glamorganshire : the Beser've 
Wumberto “Young Trotting Lion,” mottled dun, 6 years-old; bred by 
Mr, G. Francis, Cefn-elos-y-Bedd, Crumlin, Monmouth; sire, “Old 
Trotting Lion dam, “ Daisy,” by “ Merrylegs.” 

Agricultural Mares^ m Foal, or with Foal at foot, 

Laweence Deew, Merryton, Hamilton, Lanarkshire, K. B. : Fibst Peize, 
ZOl., for “Countess,” brown, 5 years-old, in foal to “Prince of Wales;” 
bred by Mr. Hawksworth, near Derby ; sire, “ Lofty.” 

The Eaeb of Ellesmebe, Worsley Hall, Manchester : Seconb Prize, 15?., 
far “ Dainty,” bay, 10 years-old, in foal to “ Samson bred by Mr. W. 
Beart, Chatteris, Cambridgeshire; sire, “Fison’s England’s Glory;” dam 
by “ Seward’s Major.” 

Wibbiam: WYiiW, Ryon Hill Farm, Stratford-on-Avon, Warwickshire : Thieb 
Prize, 6?., for “ Queen of Trumps,” dapple grey, 6 years-old (foal by 
“ Konpareil ”) ; bred by Mr. Owen Gibbs, formerly of Mickleton, Broad- 
way, Gloucestershire; sire, “A 1;” dam, “Beauty.” 

Jambs Hibbard, Jun., Stanton St. Quentin, Chippenham, Wilts : the Beserve 
Number to “Diamond,” chestnut, 7 years-old (foal by “The Quail”); 
bred by Mr. James Hibbard, Stanton Manor; sire, “The King of the 
Valleys.” 

Clydesdale Mares in Foal, or with Foal at foot, 

Robert Lober, Whittlebury, Towcester, Northamptonshire : First Prize, 
20?., for “Jean,” brown, 11 years-old, in foal to “Scotland Yet;” bred by 
Mr. Maxwell Clark, Culmain, Dalbeattie, Kirkcudbright ; sire, “ Loch 
Fergus Champion dam, “ Nancy,” by “ London Tom.” 

Christopher W. Wibsoh, High Park, Kendal, Westmoreland : Secohb Prize, 
10?., for “Mrs. Muir,” bay, 12 years-old, in foal to “Black Prince;” 
bred by Mr. Muir, Loch Fergus, Kirkcudbright; sire, ‘‘Champion,” 

Robert Lober, Whittlebury, Towcester: Third Prize, 6?., for “Dandy,” 
bay, 5 years-old, in foal to “ Scotland Yet bred by Mr. Gibson, Glen- 
stocking, Dalbe^tie, Kirkcudbright ; sire, “ Prince dam, “ Bell ” by 
“Clyde;” and the Reserve Nurriber to “ Jess,” brown, 7 years-old (foal 
‘f Luck’s All”^; bred by Mr. William Gray, Muncraig, Borgue, Kirk- 
cudbright ; sire, “ Merry Tom dam, “ Jess,” by “ Victor.” 

' ' / 

, Suffolk Mares in Foal, or with Foal at foot. 

The Dxtxe of Hamibton and Beahboh, Easton Park, Wickham Market, 
Suffdk : Prize, 20?., for “ Belle of the Ball,” chestnut, 4 years-old, 

in foal to “ Statesman bred by Mr. G. Frost, Wherstead, Suffolk ; sire, 
a son of “Hay Duke dam by “Efero.” 

Horace W; 0 Bix> 3 sr, Newboum, Hall, Woodbridge, Suffolk : Second (Prize, 10?., 
for ‘'^Dache^ of J^ewlioum,” biught chestnut, 11 years-old (foal by 
“Champion”); Bred % the late Mr. S. Wolton, Newhourn Hall: sire, 
“ Warrior dam, “ Vktoria,” by “ Barthropp’s Hero.” 

WiBBiAM Byfoeb, The Court, Glemsford, Suffolk : the Beserve Number to 
VOL. XIV. — s. s, e 
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** I>pugkty*” ekestQut, 6 years-old, in foal to, BeHanoe bred by him- 
^If ; sire, “Volunteer;” dam, “Violet,’’ by Mr. Woodgate’s “ Boxer,” 

Mares m Foal^ or with Food at footymUable for breeding JSuniers, 

Qmmm iteraHTo:^, Ofi^dby, Scarboion^, Yorkshire : First Prsz®, 25Z., for 
“ Snowflahe ” Wy, aged (foal by “ The Mallard ”) ; bred by Mr. Marris, 
Lincolnshire ; sire, “ Ma^nm dam by “ Professor Buck.” 

Geoeoe Fbbbebick Statteb, Park House, Whitefield, Manchester : Second 
Pbize, lo/., for “luady Lyne,” brown, 19 years-oU (foal by ^‘Laughing- 
stock”); bred by the late &r George Oholmley, Loynton, Bridlington, 
Yorkstoe ; sire, “ Oodrington dam, Tipsy,” by “ Yaxley.” 

LiEnTENANT-ConoNEii J, S. Baddabd, the Verlands, Gowbridge, Glamorgan- 
shire: Third Prize, 5Z., for “Hoyden,” bay, 14 years-old, in foal to 
“ Master Fenton ;” bred by Mr. G^ge Coleman, I^daff Mills, Cardiff ; 
sire, “ Clumsy dam, “ hfeid <ff the Mill,” by “ Mounttoeer ” 

The 3 >uki 5 of HAstinTOK and Brandon, Easton Paids,W1^3:^m Market, 
Suffolk ; the Besen^e Number to “ Flirt,” che^ut, 12 yeafe-ald^ in foal to 
“Barbiaon;” bred by ihe is4ie Sk sire, 

ATfcemlw.R?” dam^ “ Taylor,”, by “ ‘ 



Mares m Food, or uwfi Food od fo&i, miki&te 

'TB^'*®uk»?’»OF;HANqk.TO^ BButotk,..Eaatei Lodke 
, ' rdan<fo^^%.pi 

age' and breeder' unksi^^ ■' ■ 

Timotot Batid, St. Athan, Cbwbddge, GlansOTgan^ir© : ^ise|Op> TsmEi 10^.^ 
for “ Lady Mayoress,” dark bay, S years-old (foal by “ liVeatherstar ”) ; 
bred by Mr. Thomas Anthony, Mudliscomb, FMwelly, Carmarthenshire ; 
sire, “ Cardigan OcHnet dmn, H Fanny,” by “BpCfertsman.” 

James Howard, Clapham Park, Bedford : Thibd Prize, 6h, for “ Countess,” 
dark brown, 4 years-old (foal by “Norfolk Hero”); bred by himself; 
sire, “ Bestitution dam, “ Duchess.” 

John Hutson, East Brent, Highbridge, Somersetshire ; the M&^rve Number 
to “ Alice,” brown, 11 years-old (foal by “ Flyer”) ; breeder unknown. 

Pomg Jfares in Foal, or with Foal ai foot, above 13 hmds 2 mcbm, 
omd not exceeding 14 hands 2 inches, 

WmiAAM TyiiER, 28, Frederick Street, Birmingham: First Prize,T 5?., for 
“ Surprise,” gi^, aged (foal by “Jolly Friar”) ; bred by Mr. H. Ward, 
Castle Bromwich, Birmingham ; sire, “ Alvediston dam, “ Duplicity,” 
by the “ Flying Dutchman.” 

The Box® of Hamilton, and Brani>on, Fasten Park, Wickham ISdarket, 

■ Suffolk : Second Ptozii, lOL, for “ Sewell,” bay (foal by “ Priokwiliow ”), 
breeder tnpknown. ^ 

Brmit, fiK^lnddge, Somersetshire : the JReserve Number 
^^0%/ bay, s^xmtl^ yea^-edd (foal by “The Flyer”); bred by 

d or Food ai foot, not exc^di^g li^ hijmds 
' ' ■' " 2 inches, ' . V ' '■ 
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breeder unknown ; and Secoud ^bize, lOL, for ** The Pet,'' chestnut, 
9 years-old (foal by Sir George *’) ; bred by Mr. D. Mijler, Chawn Hill 
Farm, Stourbridge. 

ChabiiBs Edwards, The Grove, Wrington, Somerset : Third Prize, 5?., for 
“ Black Down,'^ chestnut, 4 years-old (foal at foot); bred by himself; 
sire, “ Kowberrow.” 

Egbert Porch, Jun., Hart's Farm, Bedminster, Somerset: the Lem've 
Number to “ Polly," bay,. 9 years-old, in foal to “Young Active breeder 
xmknown. , 

Agrictdtural FUlies (including Glgdesdcdes and Suffolks) — Thoo 

Tears old. 

Lawrence Prew, Merry ton, Hamilton, hT.B. : First Prize, 20?., for Ms 
brown; sire, “Topsman;" breeder unknown. 

Thomas Horrocks Miller, Singleton Park, Poulton-le-Fylde, Lancashire : 
Second Prize, 10?., for “Princess Dagmar,” bay; bred by himself; 
sire, “ Honest Tom dam, “ Piinoess of Wales,” by “ King Alfred," 

The Earl op Ellesmere, Worsley Hall, Manchester : Third Prize, 6?., 
for “ Empress,” chestnut ; bred by Mr. Warth, Chatteris, Oambs ; sire, 
“ Samson dam by “ Volunteer.” 

William Bypord, The Court, Glemsford, Suffolk; the Iteserve Number to 
his ch^tnut ; bred by himself ; sire, “ Hercules.” 

Agrieidtural Fillies (including Clydesdales and Suffolks) — Three 

Tears old. 

The Barl op Ellismere, Worsley Hall, Manchester : First Pbesb, 20?., 
ibr “ Miss Linton,” bay ; bred by Mr. John Linton, West wick Hall, Cam- 
bridge; sire, “Honest John.” 

Joseph Hennessy, 35, Kichmond Terrace, Clifton, Bristol: Second Prize, 
10?., for “ Countess brown bay ; bred "by himself. 

Lawrence Drew, Merry ton, Hamilton, K.B. ; Third Prize, 5?., for his 
hrown ; breeder unknown. 

Mrs. Mary Pearce, Dyer’s Faim, Hew Passage, Bristol : tbe Feserve Number 
to her “ Diamond,” chestnut ; bred by herself; sire, “Sampson;” dam, 
“ Darling.” 

k )S ;J ' Hunter Fillies or Gddings — Two Tears old. 

Grange, Horseforth, Leeds: First Prize, 20?., for 
r gelding; bred by the late Mr. J. Blackett^ Beverley, 
"^Wk^hire^ ; s&e, “ Lord Derby dam, by “ Theobald.” 

Eusse^ Boyal Agricultural College Farm, Cirencester, Gioucester- 

for h|s b^^y gelding ; bred by himself ; sire, 
“ IJihpirb f" dath, “ Mectra by “ Bedboume.” 

^OMAS Trinder, O.hadley, Great Malvern; Thirp Prize, 5?,, for “Idler,” 
b^ % himiteE; sjLee,, “ Truant dam, “ Polly perfect,” by 

“Defiance” 

Thomas Mortimer, !^rowh% Fflim^.Kenn, Devon: the Meserve Number to 
“Matchless,” roan geldiigf b^d by himself; Sire, ‘^Bapid Khone;” 
dam, “ Polly,” by “ Gemma db Verge.” 

e 2 
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Bzmter Mates or GeMings — Three Years old. 

Geoegk Blahi^Ba^tams^ Kil worthy, TaYistock, Devon : 'Fiest Prize, 20?., 
for “ Lady Jane,” bay filly ; bred by Mr, Sermon Taylor, Standcombe, 
Totness, Devon ; sire, “ Make Haste.^ 

Tbm Duke op Hamilton aistd Bbandon, Easton Park, Wickham Market, 
Suffolk: Second Prize, 10?,, for ** Bird’s Eye,” brown gelding; bred by 
Mr. G, Lancaster, Morton Grange, Korthallerfcon, Yorkshire ; sire, Baron 
Cavendish dam by Tottenham ” 

Charles Albert Tanner, Yatesbury, Caine, Wiltshire : Third Prize, BL, for 
** Andover,” bay gelding ; breeder unknown ; sire, Daybreak,” 

The Duke op BEArrpoET, K.G., Badminton, Chippenham: the Reserve 
Ymnber to his chestnut gelding; bred by himself: sire, Birdhill;” 
dam, Miss Sj)encer,” by “ Yengeance.” 

Munter Mares or Gddings — Four Years old. 

John Goodwin, Priory Court, Cheltenham, Gloucestershire: First Prize, 

257., for Gentleman,” dark bay gelding ; bred by Mr. Eerr, East nor 
Castle Farm, Ledbury, Herefordshire ; sire, The Mallard dam, 
^ Duchess,” by ** Yiovode.” 

G. B. Bantams, Kilworthy, Tavistock, Devon : Second Prize, 157. for Look 
Sharp,” gelding ; bi^ by Mr. Symons, near Newton Abbott, Devon ; 
sire, ‘‘ Make Haste.” 

Tee Duke op Hamilton and Brandon, Easton Park, Wickham Market, 
Suffolk : Third Prize, 107., for ** Wynton,” bay gelding ; bred by the 
late Sir George CSiolmley, Bari, Boynton, BridHngton, Yorkshire; sire. 
The Iferon dam, “ irilly Haully,” by “ King Caradoc.” 

Colonel Frederick Barlow, Hasketon, Woodbridge, Suffolk : the Meserve 
Numher to “Lambkin,” chestnut gelding ; brSi by Mrs. Clement Hili, 
Wrenbury, Salop; sire, “Lambkith;” “D^emona,” by “The 

Moor.” 

Hunter Mares or Geldings^ Five Years old and upwards, up to not less 

than 12 stone. 

The Stand Stud Gompant, WMtefield, Manchester: First Prize, 307., 
for “Bosalind,” brown mare, 5 years-old; bred by Mr. James Moffat, 
Orosby-on-Eden, Carlisle, Cumberland; sire, “Laughing-stock;” dam, 
“Lady Lyne,” by “ Codrington.” 

John Goodwin, Priory Court, Cheltenham, Gloucestershire : Second Prize, 

207., for “ Goldsmith,” dark brown gelding, 7 years-old ; breeder un- 
known. 

Captain William Hammond Betts, Frenze Hall, Diss, Norfolk: Third 
Prize, 107., for “.Primrose,” dark chestnut mare, 7 years-old; breeder 
unknown. 

J 4 ja^ Kkevil, Shaw Farm, Melksham, Wiltshire: the Reserve Fumher 
to “ Councillor,” chestnut gelding ; 5 years-old ; bred by Mr. Taff, Kos- 
asxnmon, Ireland ; sire, The Lawyer,” dam by “ Chit Chat.” 

HSfifer Mares or Geldings, Five Years old and upwards, up to not less 
\ than XB stcme. 
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OisoRGE Blakd BAfTHAMS, Kilworthy, Ta^stock, Devon : Second Prize, 20?., 
for “ Brown Stout/’ dark brown gelding, 8 years-old ; bred by Mi% 
Edwards, Totnes, Devon ; sire, “ Loyola ” 

Colonel Frederick Barlow, Hasketon, Woodbridge, Suffolk : Third Prize, 
10?., for “ Doneraile,’’ brown gelding, 5 years-old ; bred by Mr. Murphy, 
near Cbrk, Ireland; sire, “St. Leger,” dam by “Lottery.” 

Miss Caroline C. Ireland, 2, Sandford Place, Cheltenham, Gloucestershire : 
the Beserve Number to “ Cash-box,” brown gelding, 8 years-old ; sire, 
“BirdhilL” , . 

JSacImey Mares or Geldings^ to not less than 12 stone, 

Harry Yillar, Charlton Kings, Cheltenham, Gloucestershire : First Prize, 
20?., for “ Yorkshire Lass,” brown mare, 4 years-old ; bred by Mr. Henry 
Clay, Northallerton, Yorkshire; sire, “Yan Galen;” dam by “Augur.” 

Thomas Ettwell Simpkins, Ablington House, Amesbury, Wiltshire : Second 
Prize, 10?., for “ Comet,” iron-grey mare, 4 years-oid ; bred by himself; 
sire, “Tympanum;” dam, “Kitty Tyrell.” 

John and Thomas Irish, Poulston and Dorsley, Harbertonford, Totnes, 
Devon ; Third Prize, 5?., for “ Actress,” roan filly, 4 years-old ; bred by 
themselves ; sire, “ Preceptor ;” dam, Charlotte,” by “ Harkaway.” 

Albert Edward Gould, Bampfylde Lodge, Poltimore, Exeter: the Reserve 
Number to “ Little Lady,” chestnut filly, 6 years-old ; bred by Mr. John 
Joyce, Washford, Taunton, Somerset ; ^sire, “Young Yarmint;” dam, 
“ Foxey.” 

Backney Mares or Geldings^ ujp to not less than 16 stone. 

Sib Pryse Pryse, Bart, Gogerddan, Bowstreet, Shrewsbury, R. S. O. : First 
Prize, 20?., for “ The Dean,” bay gelding, 6 years-old ; bred by Mr. John 
Rees, Cilgell Carrol, Lampeter ; sire, “ Sailor Bach.” 

The Stand Stud Company, Whitefield, Manchester: Second Prize, 10?., 
for “Expectation,” brown mare, 6 years-old; bred by Mr. William 
Can, Wymondham, Norfolk ; sire, “ Confidence.” 

James Davis, Manor House, Clapton, Bristol: the Beserve Number to 
“Tommy Dodd,” brown gelding, 5 years-oid; bred by himself; sire, 
“ Perfection;” dam, “Jennie,” by Read’s “Jack,” 

Pony Mares or Geldings, above 13 hands 2 inches and not exceeding 
14 hands 2 inches. 

The Duke of Hamilton and Brandon, Easton Park, Wickham Market, 
Suffolk: First Prize, 15?., for “Bosoo,” black gelding, 8 years-old; 
breeder unknown. 

Jami^ Crowthbr, Knowl Grove, Mirfield, Yorkshire : Second Prize, 

fO?*, for “Lady Glarissa,” brown mare, 4 years-old; bred by Mr. John 
Wreghit-t Lcmdesborougb, Market Weighton, Yorkshire; sire, “King 
Charley dam, “ Polly Horsley,” by Trifiett’s ** Fireaway,” 

Miss Mabel Thomas, Dray tou Lodge, Redland, Bristol: Third Prize, 5?.> 
for “ Ruby,” brown mare, 6 years-old ; bred by Mr, William NTorthey, 
Tavistock, I>evon 5 rire, “ Perfection.” # 

George Davey, Jun., Lion House, Barnstaple, Devon : the Beserve Nttmlor 
to “ North Devon,” Ihotoi gelding, 4 years-old ; bred by Mr. Stephens, 
Ashmanswprthy Farm, Wodfar^ worthy, Devon; sire, *^Yengeance;” 
dam, ** Devoniensis.” 
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JMdres or Geldings^ not acceding 13 hands 2 inches, 

Thomas yELVEETOK, Venn Ottery, Ottery St. Mary, Devon : Fibst Pbize, 
15^., for “Aaron,” bromi gelding, 5 years-old; bred by Hr. Knight, 
Simmonsbatl^ Somerset. 

Fbahcis Finch Blabo^; Polsloe Boad, Fseter : Seconb PeJzsJ, 3.07;, for 
Taffy,” grey gelding, 9 years-old ; breeder unknown. 

WuxiAM Alesandee PliiLEBS, Horsington Farm, ’Wincanton, Somerset: 
Thjbb Pbesb, 67.,* for “ General Joe,” dark brown gelding, 6 years-old ; 
bred by Tredegar Iron and Coal Company, Tredegar, Monmouthshire. 

HATHASfiEaD Leigh, Cheriton House, VTestbury-on-Trym, Gloucestershire: 
ihe Meserve Number to Dartmoor,” brown gelding, 5 years-old ; breeder 
unknown. 


CATTLE. , 

* jBvMs dbme l%ree Years ^ 

The Babb OF Womley Hill, Mahohesiet: Fn^ Pi^^ 

and wMt^ 4 I month, 1 Ic^. 

‘■'Mi, Ta H^kthorJM^ Linccdia ; mre, Knight of Eilierby 5 

dsim, ** Attiactic®,” by “ Kobin ” f 24,968) ; g. d., “ Alice 

“ Bdyal Buckingham ” (20,718); gn g- d., ** Anna Mar^” Jkw' “ Sir 
B<^er (1^,991)1 gr. gJ g. d.^ “ Adelaide? by The Squire’" (IS^IT). 

WiLBiAM Linton, Sheriff Hutton, York : SecOkb 3Peize, 207., for “ Sir Arthur 
ingrain” (32,490), roan, 6 years, 6 months, 6 days-old; bred by him- 
self; sire, “Sergeant-Major” (^,957); dam, “Fragrance,” by “Moun- 
tain C’hief ” (20,B83) ; g, d., “ Mk^sToj^y ” by “ Blood Boyal” (17,423) ; 
gr. g. d., “ Yorkshire Lass,” by “ Magnus Troil ” (14,880) ; gr. g. g. d., 
“ Beauty,” by “ Bates ” (12,450). 

Thomas Habbwick Blanu, Dingley Grange, Market B^rborough: Thied 
PfiiZE, 167.,. for “General Fusee” (36,681), roan, 3 years, 11 m<mths, 5 
days-old, bred by himself ; sire, “ Earl of Waterloo 2nd ” (33,819) : 
dam, “Fairy,” by “African” (36,104); g. d. “Beauty,” by “Harry” 
(36,743) 5 gr. g, d., “ Miss Pittam 2nd,” by “ Castle Ashby ” (36,327) ; 
gr. g, g. d., “ Miss Pittam 1st,” by “ Carminta ” (7877). 


Jab]^ Cruse, Cleave farm, Bulk worthy, Brandiscomer, Korth Devon: 

Foubth Prize, 107., for Oxford Duke 10th,” red and white, 3 years, 7 
months, 3 weeks, 2 days-old; bred by Mr. W. Horswell, Week Barton, 
Milton Abbott, Tavistock, Devon ; sire, “ Baron Oxford 2nd ” (23,376) ; 
“ Oometilla 2nd,” by “ Duke of Bedford ” (21,566) ; g. d., “ Deins 
.,,^^(1,” ,by “Duke” (16,908); gr. g, “ Ceres,” by “ Mister ” (13,343) ; 
;{. ;^* g-g»di, “Oometilla 6th,” by “Duke of Ifevonshire.” 


Green Head, Milnthorpe, Westmoreland : the Meserve 

^'IttrrvfsA Trwin? ” ’wr’hifA A 7 ■mA'n+.'h.c!. 1 


■ Irwin ^ , 

; i Ijfed by Mr. W. linton, Sh®E 
dam, “Gratitude,” by 



white, 4 years, 7 months; 1 week- 
f Hutton, York; sire; “Lord Irwin” 
'Mountain Chief” (20,383); g. d., 
of ,Win3^r” (17,788); gr. g. d., “>Yc^kshire 
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Shd^l4hd^^ S^Ms €^me Two and nat es&ieeMng Three Years old* 

WxDiulAM TsrKKii.OT, Wiiite House, Barlow, Selby, Yorkshire : First Pri^, 
2BL, for ** Kalamazoo,” red and white, 2 years, 6 months, 4 weeks-old ; 
bred by himself; sire, “Sir Arthur Ingram” (32,490} ; dam, “Parting 
, Itose,” by ** Cambridge Dt^e 4th” (25,706}; g- d., “ Prima Donna,^* by 
“ Waverley 4th ” (21,084) ; gr. g. d., Pomp,” by “Sir J^dhn ” (12,084) ; 
gr. g. g. <L, “ Priscilla,” by “ The Bonus ” (10,922). 

Richabu Stbattof, The Diiffryn, hSTewport, Monmouthshire : Secokb Pbizr, 
162. for “Pearl Diver” (37,182) ; red, 2 years, 6 months, 2 weeks, 
4 days-old ; bred by himself ; sire, “ Rob Roy,” (29,806); dam, “ Ruby,” 
by “ James 1st ” (24,202) ; g. d. “ Refulgence,” by “ Lamp of Lothian” 
(16,356); gr, g. d., “Maid of Honour,” by “Young Windsor” (17,241); 
gr. g. g. d., “Sixth Duchess of Glo’ster,” hy “ King John ” (14,763). 

John EnwRUit, Timherley, Castle Bromwich, Warwickshire: Thiri> Prize, 
102., for “Bainesse Windsor” (36,150); red and little white, 2 years, 
9 months, 2 weeks, 2 days-old ; bred by himself ; sire, “ Royal Windsor,” 
(29,890); dam, “Clara Bell,” by “Chilton ” (25,774) ; g. d. “ Certainty,” 
by “ Prince Ambo ” (24,786) ; gr. g. d., “ Chance,” hy “ Prince George 
of Waterloo” (18,607) ; gr. g. g. d., “ Cygnet,” by “ Captain” (14,229). 

The Stani> Stuu Company, Whitefield, Manchester : Fourth Prize, 5?., for 
“ Favourite,” red, 2 years, 2 months, 1 week, 4 days-old ; bred by Mr. W. 
Faulkner, Rothersthorpe, Northampton ; sire, “ Prince Rufus ” (35,177) ; 
dame, “Fragrance,” by “Atbelstane” (23,331); g. d., “Fancy” by 
** Knight of Branches ” (20,076} ; gr. g. d., “ Fame,” by “ Rufus ” 
(16,216) ; gr. g, g. d-, “ Wild Bine,” by “ Admiral” (9861). 

Georoe Gibbons, Tunley Farm, Bath : the Beserve to “ Huntley,” 

roan, 2 years, 5 months, 3 weeks, 6 days-old ; bred by Mr. Hugh 
Aylmer, West Dereham Abbey, Stoke Ferry, Norfolk ; Sire, ' “ High 
Sheriff” (26,392) ; dam, “ Phillis 11th,” by “ Royal Broughton ” (27,352); 
g.d., “ Phillis 7th,” by “Norfolk Tbomdale Duke” (24,666)"; gr. g. d., 
“Phillis 2nd,” by “Red Knight” (16,809); gr. g. g.d., “Phillis,” hy 
Homer ” (14,714). 


Shorthorn Yearling Bulls above One and not exceeding Two Years old* 

Thomas Wiluis, Jun., Manor House, . Carperby, Bedale, Yorkshire; First 
Prize, 253., for “ Vice- Admiral ” (89,257); roan, 1 year, 10 months, 
1 week, 5 days-old ; bred by himself; sire, “Admiiul Windsor” (32,912); 

, diun,. “Windsor’s Hyacinth,” hy“ Windsor’s Prince” (3^164); g. d., 

. ; 5 CameJia? Windsor,” by ^‘Windsor Fitz-Windsor” (25,458); grig, d,' 
* by “ Royal Alfred” (18,748) ; gr. g. g. d., “Mayflower^’ by 

.!|^^]^;l>f,|^e 'Garter ” (13,124). 

Conc^Eu ‘ Y-G, M.P., Lockinge Park, Wantage, Berks : 

151., for “ OhurcMlV’ roan, 1 year, 7 mon&s, 2 Veeks, 
1 day-old# luw* by himself; sire, “ Lc^rd RoeWille ” (34,658); dam, 
“Princes Rose,” by “Duke of Jamaica” (23,758); g. d., “Roan 
,Duche^s.”,by “Gl^St^r’s. Grand Duke ”.(12,949); gr. g. d.^ “ Ghariner,” 
by .“FourtR, Djake/df , Yo^^ gr. g,. g. d., “Chaplet^” by 

ConoNEii' B. #;B:,'-M.P.,- E Wotton^^under- 

Edge, Gloteic^tembirei. for “Cowslip Boy,” roan, 

1 year, 7 mouthy .1 week, '4 days-old; bred by himself; sire, Duke 
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of Hillhorst” (28,401); dam, “Cowslip 5th,” by “Oxford Beau” 
(29,485); g* d., “Cowslip 8rd,” by “Grand Duke 11th.” (21,849); gr. 
g. d., “Cherry Cheeks,” by “Mac Turk” (14,872); gr. g. g. d., 
“ Cherry Lips,” by “ Cherry Duke 2iid” (14,265). 

Thtc Duke of Isobthtobeelaxd, Alnwick Castle, 17orlhurDber]and : Fotjeth 
Pbize, 51, for “ Lord Mayor,” roan, 1 year, 9 months; 2 weeks, 1 day- 
old ; bred by himself ; sire, “ Fitz-Boland ” (33,936) ; dam, “ Lucretia 
3rd,” by “Mayor of Windsor” (31,897); g. d., “Lucretia 2nd,” by 
“ Royal Butterfly 23rd ” (27,355) ; gr. g. d., “ Lucretia,” by “ Knight of 
the Grand Cross 2nd ” (26551), gr. g. g. d., “ Bianca,” by “ Majestic ” 
(16,492). 

William nA^rnLEX, Green Head, Milnthorpe, Westmoreland: the Heserve 
Number to “Lord St. Yincent,” white, 1 year, 3 months, 3 days-old; 
bred by himself ; sire, “ Sir Arthur Windsor ” (35,541) ; dam, “ Louisa,” 
by “Sir Walter Trevelyan” (25,179); g. d., “Old Lavender,” by 
“ General Garibaldi” (21,813) ; gr. g. d., “Lady,” by “Tenant Farmer ” 
(13,828) ; gr. g. g. d., by “ Young Meteor ” (13,336). 


Shorthorn BuU Cahea above Six and not exceeding Twd^e Months old* 

Samuel Thomas Teeoaskis, Biabell, St. Issey, Cornwall : First Prize, 20?., 
for “ Masterman,” red and white, 9 months, 3 weeks, 6 days-old ; bred 
by himself; sire, “Model” (34,861); dam, “Prairie Bird 5th,” by 
“Cherry of Sax^en” (21,408); g. d., “Pi-airie Bird,” by “War Eagle” 
(15,483) ; gr. g. d., “ Bonny Lass,” by “ George ” (12,938) ; gr. g, d,, 
“Dido,” by “General (Gilbert” <^12,932). 

The Bev. Robert Bbuoe Kbhnabd, Miamhull, Blandford, Dorset 

Prize, 15?., for “Prince Yictor,” white, 8 months, 3 daysrold; by 
himself; sire, “Marquis of Blandford 4th” (38,712); dam, “Qtteen 
Mary,” by “Grand Duke of Oxford” (28,763); g. d., “ Queen Anne,” 
by “Lord Stanley 2nd” (26,745); gr. g. a., “Queen Bertha,” by 
“Macaroni” (24,498) ; gr. g. g. d., “Mildred,” by “Duke of Norfolk*' 
(17,735). 

Arthur Gabfit, Scothern, Lincoln: Third Prize, IC^, for “Scothem 
Butterfly 2nd,” red, 10 months, 2 weeks-old; bred by himself; sire, 
“ Lord of Scothem ” (34,626) ; dam, “ Scothem Duchess,” by “ Second 
Wharfdale Oxford” (30,298); g. d., “Red and White Duchess,” hy 
Prince Imperial” (27,150) ; gr. g. d., “ Red Roan Duchess, by “Duke 
of Wharfdale” (3.9,648); gr. g, g. d., “Another Roan Duchess,” by 
“Master Frederick” (11,489). 

Thomas Wilson, Shotley Hall, Northumberland: Fourth Prize, 5?., for 
“Wild Oxonian,” roan, 11 months, 3 weeks, 3 days-old; bred by 
himself; sire, “Duke of Oxford 3 1st” (83,713); dam, “Wild Eye- 
bright,” by “ Sixth Duke of Geneva ” (30,959) ; g. d., “ Wild Eyes 
Duchess,” by “Grand Duke 9th” (19,879); gr. g. d., “Wild Eyes 
19th,” by “ Lahlache ” (16,353) ; gr. g. g. d., “ Wild Eyes 18th,” by 
“Solon” (13, 766> 

Riuhabd Stratton, The Duffryn, Newport, Monmouthshire : the JReserve 
Number to ‘*Autumnus,” red and white, 8 months, 5 days-old; bred 
% himself; sire, “ Lowlander ” (37,022) ; dam, “November Rose,” by 
“ James 1st ” (24,202) ; g. d., “April Bose,” by “Warwick” (19,120); 

Arcii Rc©e,” by “ Young Windsor ” (17,241) ; gr. g. g. d., 
' ^'“HiS' Highness” (14,708). 



of JLive-^Stimk Ixi 

Shorthorn Oowa abone Three Tears old, 

JjOBX> Fitzhaedinge, Berkeley Castle, Gloucestershire: Fiest Peize, 20L, 
for ** Eugia Kiblett,” red, 6 years, 8 iconths, 1 week, 1 day-old ; in-calf ; 
bred by Mr* George Game, Churchill Heath, Chipping Norton, Oxon ; sire, 
^ Eoyal Butterfly 20th ’’ (25,007) ; dans, ‘‘ Euth Mblett,” by ** Second 
Duke of Jamaica ” (25,977) ; g. d., ‘‘ Eebecca Niblett,” by ** Cynric 
(19,542)5 gr.g. d., “Eachel Niblett,” by « Nauplius” (16,607) ; gr. g. 
g* d., Eugia,” by « British Boy ” (11,206). 

Thomas Atkinsoh, Higher House, Unswortb, Manchester: Second Peize, 

162., for “ Moonshine,” roan, 5 years, 2 months, 1 week, 6 days-old, 
in-milk, calved December 23, 1877 ; bred by Mr. J. T. Kobinson, Leckby 
Palace, Assenby, Thirsk ; sire, " Star of Brightness ” (32,604) ; dam, 
“Sunshine,” by “Lord Wetherby” (24,477); g. d., “Dairymaid,” by 
“ Lord Abbot ” (20,140) ; gr. g. d., “ Milkmaid,” by “ Marc Antony ” 
(14,895) ; gr. g. g. d., Prolific,” by “ Duke of Eichmond ” (7996). 

WrLDiAM Hosken and Son, Loggan’s Mill, Hayle, Cornwall : Thied Peize, 

102., for “ Carnation 4tb,” roan, 3 years, 3 months, 2 days-old, in-milk 
and in-calf, calved November 3, 1877 ; bred by themselves; sire, 
“ Second Baron Wild Eyes ” (30,497) ; dam, “ Carnation,” by “ Prince 
Frederick” (16,734); g. d. “Miss Fisher,” by “Lord of the South” 
(13,216); gr. g. d. “Miss Lucy,” by “Eed Koan Kittling ” (10,691) ; 
gr. g. g. d., “Lady Godolphin,” by “ Paris” (7314). 

Teasdaxe Hilton Hutchinson, Manor House, Catterick, Yorkshire : Foueth 
Prize, 52., for “ Grateful,” roan, 3 years, 6 months, 5 days-old, in-milk 
and in-calf, calved October 22nd, 1877 ; bred by himself ; sire, “ M. 0. ” 
(31,898); dam, “ Gerty 3rd,” by “Knight of the Shire” (26,552); 
g. d., “Gerty,” by “Yain Hope” (23,102); gr. g. d., “Garland,” by 
“Grand Master,** (24,078); gr, g. g. d,, “Bridget,” by “Higbthom” 
(13,028). 

Benjamin St. John Ackers, Prinknash Park, Painswick, Gloucestershire : 
the Beserve Number to “ Princess Geoigie,” rich roan, 3 years, 11 
months-old, in milk, calved May 3, 1878 ; bred by himself ; sire, 
“County Member” (28,268); dam, “ Georgie’s Queen,” by “Brigade 
Major” (21,312); g, d,, “ Georgie,” by “Prince George” (13,510); 
gr. g. d., “ Hopeful,” by “ Hopewell” (10,332) ; gr. g. g. d., by “ Warrior ” 
(12,287). 


Shorthorn Seifers in-milk or in-calf, not exceeding Three Years old, 

Exchaed Marsh, Little Offley, Hitchin, Hertfordshire : First Prize, 202., 
^ “Diana,” roan, 2 years, 10 months-old, in-calf; bred by himself ; 
" sir% Prince ” (29,273) ; dam, “ Dahlia,” by “ Pan ” (18,516) ; 

g. by “Noble” (14,997); gr. g. d., “ Daisy,” by “ Earl of 

Oiesto” C^0S7); gr. g. g. d., “ Daisy,” by “Earl of Chester” (9057), 

Ta® Earl OF Ellesmebb, Worsley Hall, Manchester: Second Prize, 162., 
for “ The Lady^” roan, 2 years, 9 mcmths, 4 weeks-old, in-calf; bred by 
Colonel Towneiey, Towneley Park, Burnley; sire, “Second jHubback” 
(28,880) ; dam, “ Lunette,” by “ Eoyal Scotforth ” (25,042) : g. d., 
“ Moonbeam,” % “ Prince James” (20,555) ; gr. g. d., “Sunshine,” by 
“ Duke of Buckingham ” (14,428) ; gr. g. g. d., “ Sunbeam,” by “ Dandy 
Dinmont ” (11^29). 

James Slee Bult, Dcwihill House, Kingston, Taunton: Third PBizt5,102., 
for “Bertha 3rd,”' red roan, 2 years, 7 months, 1 week, 6 days-old. 



btii of Iifip0^"St€€k JFW^^ at 

ini-calfi bred by. MtosdLf; sire, Cardinal " <38,144); dam, “Bertha,*' 
W “Ck>nq.nerar” (21,466); g. i, “Anemone 2iid,** by “Duke of Cam- 
bridge** gr. g. d., "^"Anemone," by “ AHan-a-Dale ** (tT78) ; 

gn g, g. d^ “liittle John” (4^2). 

The Stud Oompahy, WMtefield, Manchester : i*dtJkTH Peize, 5?., 

Iem: “Blooming Bridesmaid,” rc^m^ 2 years# 5 2 weeks, 2.days- 

oR in-calf; bred by Hr. W. H. Bmldiiag, Panton Hons^ Wragby, 
Liiocoln^ire; sire, “Sir Bobert Stephenson” (32,61S); damv “Bloom- 
ing Bride,” by l^bin ” (!^,268) ; g- d., “ Bloomer,” “ Lord Bahton ” 

(22,204); gr. g. d., “ Birthright,” by “ Boyal Fa^oniite” (1%20S^V;; gr. 
g. g. “ Daisy,” by “ Sylvan” (10, 907> 

Oeoege Ashby Ashby, hTaseby Woolleys, Bngby; the Beserve Number to 
“ Innocence,” roan, 2 years, 1 month, 2 weeks, 5 days-old, in-calf bred 
by himself ; sire, “ Teiemachns 3rd ” (32,660) ; dam, “Jnqniry,” by 
“Third Duke of Geneya” (21,592); g. d^, “Invoice,” by “Pan” 
(18,516) ; gr, g. d., “ Inquest,” by “ Field Marshal” (14,545) ; gr. g. d., 
“ Sultan^” by “ Modbury Premium ” (11,820). . ; , 

Skor^om YmtUng Sdfsn^ dbom One and not exceeding Ttm 

AiiBEBT Beabsby, Heythtop Park, Chipping Mortob, 

. 20?., for “ Jemima 4th,” red and white, 1 year, 11 ti^nths^ A' VB^^ ; 
bred by himself; sire, “ Parallax dam, “ jamtha;”' by “ Mke of 
Towneley ” (21,616) 5 g. d., “J^net,” by “HaYelock” (14,676)^ gr. 
g. “ Jenny Boyal,” by Boyal” (13,636) j gr. g* gi. 64^“ Jenny 

Pi HiP., Kingsoote, W<K)ti6n-mder>- 

lldgei, Gkmc^tershire : Bbooisid Pbize, 151.^ for “Hoi^ 60th,” red and 
little white, 1 year, 11 months, 1 week, 3 days-qid; bred by himself; 
iKie, “ Duke of Bosedale 2nd ” (^,722) ; dam, “ Honey 43rd,” by “ Duke 
of Hillhurst” (28,401); g. d., “ Honeyless,” by “ Caleb” (15,718); 
gr. g. d., “Helen,” by “Or^on” (8371); gr. g. g. d., “Honeysuckle,” 
by “Premier” (7344). 

The Duke op Hobthumbeexahd, Alnwick Castle: Thied Pbizb, 10?., for 
“Lady Jane,” roan, 1 year, 9 months, 2 weeks-old; bred by himself ; 
sire, Pitx-]^land ” (33,936) ; dam, “ Janet,” by “ Mayor of Windsor ” 
(81,897); g. A, “Young Dafrymaid,” by “Foxton” (33,979); gr.g. d., 
“ Dairymaid,” by “ Meisonby,” (18,880); gr. g. g. d*, “ Young Jessy,” 
by “ GecEge 3rd (16,147). 

Mbs. Sabah. Jake Pebt, Coolcronan Hoc^ Foxford, €a Mayo ; 

Peiee, 6?., for ** Lady Violet,” roan, 1 year, 6 months, 1 week, 

. oMjlxed by herself; sire, “Don Diego” (83^539); dam, “Lad^ 
by “ The Earl ” (27,623) ; g. d., “ Lady Sarah,” by “ Best Hope ” (1 
igr.' gi d., “Marion,” by “ Duke of Leinster” (17,724); gr. i 
. . “ Violet,” by “ Baron Warlaby ” (7818). 

The Bey. Eobekt Beucb Kenkabd# MamhuE, Blandford, Dor^t ; the Beserve 
^ tp ” Lady Hamhull 4th,” roan, 1. year, 21 months, 4 days-old; 

. ; by idre> ‘‘Marquis, of Blandford 2nd” (34,779); 4am, 

llarnhull,” by “ Grand B^e of Oxford ”(28,763); g. d., “Ada,” 

■ of 23,771);. gr. g. d.-,.“Miet,” hy “Wonder” 

' 5 gr,„g.,g.,df, “ Ethhad%” “ .Marmaduke ’* (14,897). ^ ' : "■* 

. md mi , 


Foueth 
5 days- 
f Love,” 
23 , 413 ); 

?• g- 
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Prizes at Bristcl* 

Mmsisif ; sire, *^I>uke of Connaugkt,” (33y604) ; dam, Kirklevmgton 
EDfipress,^ by ** Secoiid Duke of Tregunter ” (26,022) ; g. d., “ Siddington 
ftb/^ by “Seventh Duke of York (17,764); gr^ g. d., “Siddington 3rd,” 
by “ Sevmtb Duk^ of York” (17,754) ; gr. g. d,,“ Kirklevington 7th,” 
by “ Earl pf Derby ” (10,177). 

WiiiiiiAM Hoskek Aim SoH, Loggan's Mill, Hayle, Ccamwall s Seconu Prize, 
162^^ for “ Hose of Oxford 3rd,” roan, 11 months, 3 weeks^ld ; bred by 
themselves ; sire, “ Second Baron Wild Eyes” (30,497) ; dam, “ Bose of 
Oxford,” by “Fifth Earl of Oxford” (28,515) ; g. d,, “ White Hose,” by 
“Thomdale Mason” (23,067); gr. g. d., “ Moss Bose,” by “Prince 
Frederick” (16,734) ; gr. g. g. d., “Fancy 2nd,” by “Sir John Barley- 
corn ” (12,085). 

The Earl of Ellesmere, Worsley Hall, Manchester : Third Prize, 101, for 
“ Melody,” roan, 9 months, 1 day-old ; bred by himself ; sire, “ Attractive 
Lord” (32,968); dam, “Harmony,” by “Nicholas” (31,974); g. d., 
“ Sympathy,” by “ Photograph ” (20,492) ; gr. g. d., “ Soprano,” by 
“ Vice Chancellor ” (17,180) ; gr. g. g. a., “ Symphony,” by Jock 
o»Hazledean” (13,085). 

Arthur Garfit, Scothem, DincolnsMre: Fourth Prize, 57., for “Blanche 
Bosette 4th,’* red, 10 months, 3 days-old ; bred by himself ; sfre, “ Lord 
of Scotbem” (34,626);, dam, “Brilliant Bose 3rd,” by “Second Wharf- 
dale Oxford ” (30,298) { g. d., “ Brilliant Bose,” by^Jf General Napier ” 
(24,023) ; gr. g. d., “ Brilliant,” by “ May Duke ” (iSlfeO) ; gr. g, g. d., 
“ Blanche 3rd,” by “ Antinous ’* (12,401). 

The, Earl op Suffolk and Berkshire, Charlton Park, Malmesbury, Wilts : 
the Beserve Number to “ Lady Agnes,” roan, 11 months-old ; bred by 
himself; sire, “Lord Lind 2nd” (36;969) ; dam, “Mary 3rd,” hy 
“Honeysuckle Marquis” (21,953) ; g, d., “Mary 2hd,” by “Heir of 
Walton” (24,126); gr. g. d., “Mary 1st,” by “Tiscouht Walton” 
(23,154); gr. g. g. d., by “ Longfellow” (18,206). 

Shorthorn Cows^ and each with not less than Two of her Off^ingJ^ 

CoLOHEL B. Lotd-Lihdsay, V.O., M.P., Lookinge Park, W 2 aii&§% Berks : 
First Prize, 302., for “Burlesque,” red, 9 years, 6 months, 3 weeks, 4 
days-old ; bred by himself ; sire, “ Fawsley Baronet ” (23,920) ; dam, 
** Britannia,” by “ Master OoleshiE ” (18,344) ; g. d., Blossom,” by 
“ Sultan” (15,358) ; gr. g. d., Bloom,” by “ Neptune ” (11,847) ; gr. g. 
g. d., “ Bucket,” by “ Fanatic ” (8064). And Offspring^ bred by him- 
self: “Blueberry,” red cow, 7 years, 3 months, 3 weeks, 3 days-old; sire, 

^ ’^*Bob Boy” (29,806): “Bella I>>n:na,” red cow, 6 years, 5 months, 1 
< ^ sire, “ Lord Napier ” (26,691) : “ Bridesmaid,” red cow, 5 years, 

^ :6 23 ^pnths, 3 wi^ks, 6 days-old ; sire, “Lord Napier ” (26,691) : “ Cherry 
red cow, 2 years, 6 nKHiths, 3 weeks, 3 days-%M ; sire, “ Duke 
of Oe^ia” (30,937). 

Joseph Strattok, Alton Priors, Marlborough, Wilts : Sboohd Prize, 202., 
for “May Bc©e^2nd,^* rc^n; 11 years, 3 months^ 3 weeks, 4 dRys-old; 
bred by the late Mr. B. Stratton, Burderop; sire, “Bude Light*’ 
(21,342); dam,V“May Bose/’ by “Young Winder” (17,241); g- d., 
“ Essence of by “ Sis Higbm^s ” (14,708) ; gr* g. d., “ Duchess 

of Gkj’ster 6th,” bj Waterloo’^ (11,025); gr. g. g. d., “ Elegance,” by 
“ Lottery ”^C^^0)ur f roan 'cow, 7 years, 8 


* Prizes given by the ^Iduc^lershire Agricultural Spc^ty.; 
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months, 1 week, B days-old ; bred by the late Mr. R. Stratton, Burderop ; 
sire, “ James 1st ” (24,202) : ** Royal James,” roan bull, 4 years, B weeks, 

• 4 days-old; bred by, himself; sire, ** James 1st (24,202) : ‘‘Rosebud,” 
roan cow, 2 years, 10 mouths, 2 weeks, 6 days-old ; bred by himself ; 
sire, “ Royal ” (35,S31) : roan calf, 2 months, 1 week, 4 days-old ; bred 
by himself ; sire, “ Ethelred ” (36,621). 

Thomas Hobbocks Milheb, Singleton Park, Ponlton-le-Fylde, Lancashire: 
Third Prize, 10^., for “ Ringlet 2nd,” roan, 13 years, 3 months, 1 week, 
3 days-old ; bred by Messrs. Atkinson, Bywell Hall Farm, Stocksfield- 
on-Tyne ; sire, “By well Yictor” (21,353); dam, “Ringlet,” by “Lord 
of the Yalley” (14,837); g. d., “Rose Bnchess,” by “Red Duke” 
(13,571) ; gr. g. d., “ Red Rose,” by “ Yangnard ” (10,994) ; gr. g. g. d., 
“Dinah,” by “Diamond” (5918). And Offspring, bred by himself; 
“Ringlet 4th,” roan cow, 5 y^rs, 10 months, 3 weeks, 6 days-old; 
sire, “ White Duke ” (32,849) : “ Ringlet 5th,” rckan cow, 4 years, 8 
months, 4 days-old ; sire, “ Flag of Ireland ” (28,613) : Ben^ictine,” 
red and white bull, 2 years, 5 months, 3 weeks, 3 days-old ; sire, “ Royal 
Benedict ” (27,348) ; “ Ringlet 7th,” red and white heifer, 1 year, 6 months, 
2 weeks, 3 days-old ; sire, “ Braithwaite Booth” (33,192); “Ringlet 8th,” 
red and white heiler-caif, 3 months, 3 days-old ; jsire, “Water Wiasard” 

■ (37,657). • \ ^ ' 

Joseph Strati»h, Alton Priors, Marlborough, Wilts: ^ M^serm to 

“Persephone,” red and wMte, 5 years^ 3 months, 4 days-old j by 

himself; sire, “Eighth Duke of York” (23,608); dam, “ Pebek^^” Tby 
“ Bade Light ” (21,342) ; % d., “ Midhaelmas,” by “ H^mlt ” tif,te7) ; 
0, g. ** Young Moss Rose,” by Lottery ” (4S®0) ; gt. g. gi d., “Moss 
BoseJ* by “Phoenix” (6290). Add Offspring, bim by Mmself; “Per- 
dita,” red cow, 2 years, TO months), 1 week, 4 days^d; i^e, “ Royal” 
(35,331) : red steer, 1 year, 10 months, 2 days-old ; sire, “ Royal James ” 
(35,387) : “Proteus,” roan bull-calf, 11 months, 3 Weeks-old ; sire, “ Royal 
James ” (35,387) : calf; sire, “ Ethelred ” (36,e21> 


Hereford BidU abme Three Tears old* 


WinniAM Taydob, Showle Court, Ledbury, Herefordi^ire : First Prize, 
25^., for “Thoughtful ”(5063), 3 years, 9 months, 6 days-old; bred by 
him^lf ; sire, “ Mercury ” (3967) ; dam, “ Young Beauty,” by “ Sir 
Francis ” (3438) ; g- d., “ Beauty,” by “ Holmer ” (2043) ; gr. g. d., 
“ Hazel,” % “ Tomboy,” (1097) ; gr. g. g. d., “ Hazel.” 

Thomas Thomas, St. Hilary, Cowbridge, G-lamorganshlre : Secoot Prize, 16L, 
for “ Horace 2nd ” (4655), 4 years, 1 month, 3 weeks, 3 days-old ; bred 
by Mr. John Price, Court House, Pembiidge, Herefordshire; sire, 
“ Horace ” (3877) ; dam, “ Damsel 2nd,” by “ Wanderer” (5132) ; g. d., 
“Bainsel,” by “Treasurer ” (1105) ; gr. g. d., “Duchess,” by “Welling- 
ton” (1112), 


H&teford Bnds Two and not exceeding Three Years M* 

JowiT liEwis AHU Edwik PofsTOAi, Lower Hill Farm, St. Nicholas, ajnd 
Warebam, BreShton, H^efordshire : First Prize, 25?., for “ Telescope,” 

' ft t, "Sir- m 


Jbeabmy; “Tredegar” (5077); dam, “Tulip,” by “Tri- 
1^8Se> ; g. d, “FfflnBaid,” “Telltale” (1757); gr. g. d., 
“Hdiaw'’ (204S); gr. g. g. d., “Faina^” ty “ Tcwa* 




Award of Lii^eStock Prizes at Bristol Ixy 

HE2irsT NicfHOLAS Edwabds, Broadward, Leominster, Herefordsliire : Second 
Pbize, 15?., for ^ Durable,” 2 years, 11 months, 5 days-old ; bred by him- 
self ; sire, Arkwright 2nd ” (4315) ; dam, V Dahlia 4th,” by Philip ’ 
(3314); g. d., ‘'Dahlia,’’ by “ Hatfield ” (2300) ; gr. g. d., “Trumpet 
2nd,” by “ Plunder ” (1038) ; gr, g. g. d., “ Trumpet,” by “ hTorthampton ” 
(600). 

Philip Turner, The Leen, Pembridge, Herefordshire: Third Prize, 6?., for 
“Corsair,” 2 years, 6 months, 2 days-old; bred by himself; sire, “ Dio 
tator ” (4511) ; dam, “ Rhoda,” by “ Subaltern ’’ (2794) ; g. d., “ Sforma,” 
by “ Bolingbroke” (1883) ; gr. g, d., “Carissima,” by “ Felix*’ (953) ; 
gr. g. g. d., “ Rosabeile,” by “Duke of St. Albans ” (945). 

Merford Yearling BtUls cibove Om and not exceeding Two Years old, 

John Price, Court House, Pembiidge, Herefordshire : First Prize, 15?., for 
Arthur,” 1 year, 11 months, 3 weeks, 4 days-old ; bred by himself ; 
sire, “ Hoi-ace 2nd ” (4655) ; dam, “ Lady,” by “ Paragon ” (2665) ; 
g, d., “Lady,” by “Wanderer” (5132); gr. g. d., “Lady,” by “Trea- 
surer” (1105) ; gr. g. g, d., “Lady,” by “ Wellington” (1112). 

Thomas James Oabwaeuinb, Stockton Bury, Leominster, Herefordshire!: 
Second Prize, 10?., for “Anxiety,” 1 year, 9 months-old; bred by 
himself; sire, “Longhorns” (4711): dam, “Helena,” by “De Cote” 
(3060) ; g, d., “ Regina,” by “ Heart of Oak ” (2035). 

Henry Nicholas Edwards, Broadward, Leominster, Herefordshire: Third- 
Prize, 51,. for “ Compact,” 1 year, 10 months, 4 days-old ; bred by 
himself; sire, “Aldebaran” (4300); dam, “Cherry 2nd,” by “Lord 
Raglan” (3225); g. d. “Cherry,” by “Plunder” (4847); gr. g. d, 
“Columbine 4th,” by Philip” (3314) ; gr. g. g. d., ^‘Columbine,” by 
“Ghadnor” (1531). 

Thomas Thomas, St. Hilary, Cowbridge, Glamorganshire : the Hes&rve Numler 
to “Horace,” 1 year, 10 months, 5 days-old; bred by himself; sire, 
“ Horace 2nd ” (4655) ; dam, “ Sunflower,” by “ Sir John 3rd ” (3456) 
g. d., “Curly 2nd,” by “Goldfinder 2nd” (959); gr. g. d., “Curly,” by 
“Young Royal” (1469). 

Hereford Bull Ocdves above Six and not exceeding Twelve Months old. 

John Hungebpoed Arkwright, Hampton Court, Leominster, Herefordshire : 
First Prize, 15?., for “Conjuror,” 10 months, 3 weeks, 5 days-old; 
bred by himself ; sire, “ Concord ” (4458) ; dam, “ Ivington Lass 3rd,” 
hy “ Bay leaf ” (3675); g. d., “Ivington Lass” by “Dan. O’Connell” 
(1952), 

Thojs;as Jam^s Oarwardine, Stockton, Bury, Leominster, Herefordshire: 
Second ibaiZE, 10?., for “ Lord Oxford,” 11 months, 3 weeks, 6 days- 
old; bred by himself; sire, “ Longhorns” (4711); dam, “ Rosebud,” by 
“ De Oote ” (3060) ; g. d., “ Stately,” by “ Heart of Oak ” (203,5). 

Sabah Edwards, wintercott, Leominster, Herefordshire : Third Prize, 6?., 
for “Master Butterfly,” 10 months, 3 weeks, 4 days-old; bred by her- 
self ; sire, “ Bc^alist” (4921) ; dam, “ Young Mermaid 4ih,” by “ Winter 
de Oote ” (42o3)i; g. d., “ Young Mermaid 2nd,” by “ Tomboy ” (3546) ; 
gr. g. d., “Young Mermaid,” by Adforton” (1839); gr. g. d.; “Mer- 
maid,” by Sk Newton;’!; (1731). ; - ^ 

William Tudge, Leinthall, Ludlow : the Beserve Nwmber to ^^King of the 
Roses,” 11 months, 1 week, 4 days-old ; bred by Mr. William Tudge, of 



Ixwi jPrizes at Bristol 

AdfotlSDB^ Leiativardiae, Herefordsiiire ; sire, **The Doctor” (5045); 
dim, ^*(Eo&elea^” ‘‘Lord Hythe” (3937); k d., “Eosebud,” by “Sir 
Thomas” (2228) ; gr. g. d., “ Eose/» by « Norflb Star” 2138) ; gr. g. g. d., 
“ ;Eose,^^ by “ The Grove (17e4> 


Bernard Ckms dibove Three Years oM^ 

Thb BBFBisEJ?fTA*rivES OF Mb, Wabben EvANS, Llaodowlais, Usk, Mon- 
mouthshire : Fiest Eeiz^ for ‘*Lady Blanche,” 4 years, 4 months, 
S weeks-old, in-calf and in-milk, calved January 7, 1878 ; bred by the 
late Mr. Warren Evans; sire, “ Yon Moltke 2nd” (4234); dam, “Fair- 
maid,” by “ Prince Alfred ^ (3342) ; g. d., “ Countess 3rd,” by “ Mo- 
nanghty” (2117); gr, g. d., “Ck>untess 2nd,” by “Oakley” (1673); 
gr. g, g, d., “ Countess,” by “ Gaylad ” (400). 


The Eabl of Oovbntby, Oroome Court, Severn Stoke^ Worefest^ ; Becoeb 
ItesE, 10^., for Giantess,” 5 years, 11 months, 3 weeks, 6 days-old, 
in-milk, calved May 25, 1878,; br^ 1^ Mr^ W. Tudge, of Adforton, 
Leintwardine, Herefordshire ; sire, ‘‘Sir Eoger” (4133) ; “Haidee,” 
by “&ttenhall” <2406>; g. d^ “ Diaha^? by “Ca^bonel*?:p526) ; 
gr* g. d.,** Young Dainty” by “The 

“,D^ty”by ‘‘OrlBt<m”<901).. .,r, ;r., r-V'-.uit <.'f/ 




1 












JSere/ord Bd/ers^ or mhccdf, mt earned^ Three Ymfs old. 

Sabah Edwabbs, Wintercott, Leominster, Herefordshire : Fibst Pbizb, 15?., 
for “Leonora,” 2 years, 10 months, 2 weeks, 6 days-old, in-calf; bred by 
herself ; sire, “ Winter de Goie ” (4253) ; dam, “ Lovely,” by “ Tomboy ” 
(3546) ; g. d. “ Lady Grove,” by “ Adforton ” (1839) ; gr. g. d., “ Young 
Lively/f by “Ben” (1870); gr. g. g. d., “Lively,” by “ Iteominster ” 
(1634): and Seoohb Pbize, 10?., fear “ Beatrice,” 2 years, 10 months, 
1 week, 2 days-old, in-milk, calved Jan. 13, 1878 ; bred by herself; sire, 
“Winter de Cote” (4253); dam, “Brownmaid 2nd,” by “Tomboy” 
(3546); g. d., “Brownmai^” by “Pompey” (2683); gr. g. d*, “Bar- 
maid,” by “ Eoyal Gecage” (2197) ; gr. g. g. d., “ Prettymaid 2nd,” by 
“ Craft.” 


J@HH H. B. Lutbey, BrookhEmpt(»i, Worcester: Thebd Pbize, 6?., for 
“Teacher the 2nd,” 2 yeax^ 11 months, 3 weeks, 3 days-old, in-calf; 
i®ed % hm^f; mre, “Coriolanns” (3769); dam. “Governess.” bv 
“Pbanirock 2nd ^ (2210). 


Bereft YearBag EteiferSs dbtme One and nd exceeding Two Years old, 

FinsrlteB, 15?., for “Empress,” 
Ired.by hhnsdf; sire, '“Sir Charles” 
3kd”;by^'“Ban<|tK>” (3667); g. d. “Oo'wslip,” 
g, Beauty,” by “ Little .^^Tommy’^l^^S). 

Herefordshire : -SecoeB 10?., 
I- , IL ;3hbntfas, 2 weekly, 3 days^ld :, . "bii^ ■ W ' 
’ tea,' “ S^et/^-^'iLe^nster:3rd ” 
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of JBri^L 

X$myi g- ^ “Silk,” by “Oomet” <?469); gr* g. d., « Silva” by 
‘^Adfortop.” (1S39); gr. g. g, d^ Silver 2nd,” by <<Sir Kewton” 
C1731). 

Josir Mobbis, Lnlbam, Madley, Hereford; Thibb Pbizb, 5^., for "Tidy 3rd,” 
1 year, 3 mcHitiis, 4 weeks, 1 day-old ; bred by himself ; sire, " Colnm- 
bns” (4447); dam, "Tidy 2nd,” by "Banquo” (3667); g. i, “Tidy 
1st ” 

WiLiiiAM Taybob, Showle Court, Ledbnry, Herefordshire : the JBteB^rve Mwnber 
to "liancashire Lass,” 1 year, 10 months-old; bred by himself; sire, 
"Tredegar;” dam, "Lovely,” by "Tenant Farmer” (2806); g. d., 
"Browny,” by "Twin” (2284). 

Hereford Heifer Calves^ cLbove Six and under Twelve Months old. 

John Htjngerfobd Abblwbight, Hampton Court, Leominster, Herefordshire ; 
Fibst Pbize, 16?., for " Gaylass 4tb,” 10 months, 3 weeks, 6 days- 
old; bred by himself; sire, "Ivington Boy” (4662); dam, "Gaylaas 
2nd,” by "Sir Htmgerford” (3447); g. d., "Gaylass,” by "Biff Kaff” 
(1052) ; gr. g. d., " Gaily,” by " Quicksilver 2nd gr. g. g. d., " Curly,” 
by "Jupiter ”(1289). 

WniLiAM Tavxob, Showle Court, Ledbury, Herefordshire: Second Pbize, 
10?., for "Empress,” 11 months, 2 weeks, 2 days-old; bred by himself; 
sire, "Tredegar” (5077); dam, "Young Beauty,” by "Sir Francis” 
(3438) ; g. d. " Beauty,” by " Holmer ” (2043) ; gr. g. d., " Hazel,” by 
"Tomboy” (1097); gr. g. g. <L, "Hazel.” 

Josh HuNaBBEOBD Abkwbioht, Hampton Court, Leominster, Herefordshire: 
Third Pbize, 5?., for " Abigail,” 10 months, 3 weeks, 3 days-old ; bred 
by himself; sire, " Ivington Boy” (4662); dam, "Miss Abigail' 2Dd,” 
by " Sir Oliver ” (1733), g. d., " Miss Abigail” 

Thomas Fenn, Stonebrook House, Ludlow : the Meserve' Ntmdm* to " Down- 
ton Bose,” 11 months, 5 days-old ; bred by Mr. Thomas Fenn, The 
Brakes, Ludlow; sire, "Blakemore;” dam, "Bose of the Teme,” by 
" Silver Chief;” g. d,, " Queen of the Teme,” by " Sevems 2nd ” (2747), 
gr. g. d,, “Yictoria,” by "Wilson” (4250); gr. g. g. d., by "Havelock” 
(1609). 

Hereford Cbuis, and each with not less ihd% Two of her OffsjpringJ^ 

Thomas Thomas, St, Hilary, Gowbridge, Glamorganshire: Fibst Pbize, 26?., 
% " Eosaline,” 7. years, 11 months, 1 week, 3 days-old ; bred by himself; 

, 3id” (3456); dam, "Fairy,” by "Shamrock” (2750); 

■ 2nd,”by"Goldfinder2n4” (9^^ gr. g. d. " Fairmaid,” 

Boyal” (1469), Ahd Offspring^ bred by himself: bull, 
"Gddfinder,” 1 year, 10 months, 1 week, 5 days-old; sire, ** Horace 
Ifed” (46661; heifer calf, "Bosaiine 2nd,” 9 months, 2 weehi-old; lire, 
" Horace 2hd” (^^6). ^ 

Thomas Jamje^ Oabwaboxstb, Stockton Bury, Leominster, Hereferdshire: 

11 months,' 3 waek:fi|^2 days- 
hired by himself; sir®» Cote” (3060); dam, Lilac,” by 
" He^ of g* :d., " Tulip,” hy " Cou^ellor ” (1939). And 

brfd by hii^sejr,?,,|^eifer, " 1 ye^, 2 youths, 4r weeks- 

* Prizes given by the CrlbuOesiershire Agricultural Society. 
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old ; sire, ** Longhorns ^ (4711) : heifer calf, “ Apple Blossom,’* 3 months , 
4 weeks, 1 day-old ; sire, ** De Cote.” 

John Mobris, Lulham, Madley, Herefordshire: Third Prize, lOZ., for 
‘‘Browney,” 8 years, 4 months, 3 weeks, 6 days-old; bred by himself; 
sire, “ The Sabre ” (3527) ; dam, *"Nntty 2nd,” by “ Interest” (2046); 
g. d., “Old Nutty,” by “Greengage” (1266). And Offspring^ bred by 
himself: steer, 1 year, 10 months, 2 weeks, 3 days-old; sire, “Sir 
Charles” (4959): steer calf, 9 months, 3 week-old; sire, “Columbus” 
(4447). 

William Tatlor, Showle Court, Ledbury, Herefordshire : the Beserve 

her to “Lovely,” 12 years-old ; bred by himself; sire, “ Tenant Farmer” 
(2806); dam, “ Browny,” by “ Twin” (2284). And Offspring, bred by 
himself : heifer, ** Modesty,” 2 years, 10 months, 2 weeks, 3 days-old 
sire, Tredegar” (5077): heifer calf, “Adelaide,” 11 months, 1 week, 3 
days-old; sire, “Tredegar” (5077). 


Devon Bulls^ above Three Years old, 

Yiscount Falmouth, Tregothnan, Probus, Cornwall'. First Prize, 25?., for 
^‘Sirloin” (1443), 3 years, 8 months, 3 weeks, 2 days-old; bred by 
himself; sire, ^ Lord of lie Yalley” (1150) ; dam, Peach” (2095 a), by 
“Young Forester” (769); g. d., “Picture 4th” (2224), by Davy’s 
“ Napoleon 3rd ” (46^ ; gr. g, d., “ Picture ” (337). 

CEOROi Torn^ Jtov, Thorpetodsj Northampton: SBdOND Prize, 15?., for 
Yoluhle^,’’ & years, 11 months 2 da^sbld ; hred by Cfeipfeaih Taylor, 
Priestbaus, Eastbourne, Sussex; sirU, “Abbott” (980); dam, Pint’s 
Duchess” (2986), hy “Duke of Flitton” (613); g. d. “Profit” (2288), 
by “Nelson” (83). 

Major Bulleb, C.B., Downes, Crediton, Devonshire : the Beserve dumber to 
his 5 years, 3 months-old; bred hy the late Mr. James H. Buller, of 
Downes, Crediton, Devon. 

Devon JBtdh, chom Two and not exceeding Three Years old, 

Wampeb Farihino, Stowey Court, Bridgwater: First Prize, 25?,, for 
“ Eoyal Aston,” 2 years, 8 months, 3 weeks, 6 days-old ; hred by him- 
self ; sire, Master Bohin ; ” dam, “ I^tty Face,” by “ Lovely’s Duke 
g. d., “ Prettyfece,” by “ Sir George.” 

Yisoount Falmouth, Tregothnan, Prohus, Cornwall: Second Prize, 15?., 
for “Keflector” (1433), 2 years, 10 months, 4 weeks, 1 day-old ; hred by 
himsdf 5 sire, “ Lord of the Yalley ” (1X60) ; dam, “ Eefiection ” (3880), 
by “Sunfiower” (937); g. d., “Picture 4th” (2224) by Davy’s “Napo- 
leon 3id” (464), gr. g. d., “Picture” (337). 

MIjob BmmEE, O.B., Downes, Crediton, Devonshire : the Beserve Number to 
his 2 y^rs, 11 months, 3 weeks-old; bred hy himself, 

■Devon Yeoedmg JBuSs, cdwve One and mt exceeding Two Years old, 

FaikihinO', Stowey Court, Bridgwater, Somerset : First Prize, 25?., 

‘ fijr “L^ New^ham,” 1 year, 7 montibs, 3 weeks, 6 days-old; bred by 
sire, “liaster James f dam, “Famous,” by “Son of Lord 

K Famous,” by “ Duke of Chester gr, g, d.,, yj^naous ” 



Atoard of Live-Stock Prizes at BristoL Ixxx 

YiScouiJT Falmouth, Tregothnan, Probus, Cornwall ; Second Pbize, 15?., 
for his 1 year, 11 months, 2 weeks, 3 days-old ; bred by himself ; sire, 
“Master Flitton” (1160); dam, “Christmas Hose” (3280), by “Sun- 
flower ”(937); g. d., “Eosa Bonheur” (3009), by “Corrector” (809); 
gr. g. d,, “ Picture 4th ” (2224), by Davy’s “ Napoleon 3rd ” (464) ; gr. g. 
g. d., “ Picture ” (337) : and Thtbd Prize, 5?., for his 1 year, 10 months, 
1 week, 2 days-old ; bred by himself ; sire, “ Duke of Tregothnan” (1324) ; 
dam, “ Brunette” (3240)," by “ Sunflower” (937) ; g. d., “Cinnaminta ” 
(2572b), by “ Protector” (711), 

Major Buller, C.B., Downes, Grediton, Devon, the Reserve Number to his 
1 year, 6 months-old ; bred by himself. 

Devon Bull Calves^ above Six and not exceeding Twelve Months old, 

Walter Farthing, Stowey Court, Bridgwater, Somerset : First Prize, 16?., 
for “ Master Stowey,” 9 months, 2 weeks, 3 days-old ; bred by himself ; 
sire, “Master Willie;” dam, “ Pretty face,” by “Lovely Duke;” g. d. 
“ Prettyface,” by “ Sir George;” gr. g. d. “Young Fink,” by “ Yiscount.” 

Yiscouot Falmouth, Tregothnan, Probus, Cornwall : Second Prize, 10?., to 
his 10 months, 2 weeks-old; bred by himself; sire, “Sirloin” (1443); 
dam, “ Water Lily” (5050), by “Jonquil” (1131), g. d., “ Watercress ” 
(4006), by “Sunflower” (937); gr, g. d., “Cheesewring” (2572a), by 
“ Protector ” (711) ; gr. g. g, d., “ Lilias ” (2825), by “ Duke of Chester ” 
(404). 

William Hood Walbond, New Court, Topsliam, Devon : Third Prize. 5?., 
for “Master Jack,” 11 months, 1 day-old; bred by Mr. Walter Farthing, 
Stowey Court, Bridgwater ; sire, “ Master Willie” (1163) ; dam, 
« Gentle” (2728) ; g. d., “ Cherry,” by “ Nelson ” (83). 

Major Buller, O.B., Downe, Grediton, Devon : the Reserve Number to his 
7 months, 2 weeks-old ; bred by himself. 

Devon Cows^ above Three Years old, 

AYalter Farthing, Stowey Court, Bridgwater, Somerset: First Prize, 
20^., for “ Prettyface,” 5 years, 6 months, 1 week, 3 days-old, in-milk and 
in-calf, calved Sept. 14, 1877 ; bred by himself; sire, “Lovely’s Duke;” 
dam, “Prettyface,” by “Sir George;” g. d., “‘Young Pink,” by 
“ Yiscount ; ” and Second Prize, 10?., for “ Picotee,” 3 years, 0 months, 
3 weeks-old, in-milk and in-oalf ; calved Dec., 15, 1877 ; bred by Mr. 
Trevor Lee Senior ; sire, “ Major dam, “ Pink.” 

Mrs. Maria Langdon, Flitton Barton, North Molton, Devon : Third 
Prize, 5?., for “ Actress 8th” (3149), 4 years, 10 months, 2 weeks, 
5 days-old, in-milk and in-calf, calved Jan, 4, 1878; bred by herself; 
sire, “Duke of l^litton 8th” (1072); dam, “Actress 6 th” (3146), by 
“ Duke of Flitton 4th ” (827) ; g. d. “ Actress ” (1749), by “ Palmerston ” 
(476) ; gr. g, d., “ G. M. Temptress ” (1672), by Davy’s “ Napoleon 3rd ” 
(464) ; gr. g. g. d., “ Fink ” (955), by “ Nelson ” (83). 

Eichard Julyan, Great Gargass, Grampound, Cornwall; the Reserve Number 
to “ Fancy,” 4 years, 1 week, 2 days-old ; in-milk ; calved April 28, 
1878; bred by the late Mr. T. Julyan, Tregidgio, Grampound ; jsire, 
“ Sweet William” (1222) ; dam, “Jenny Lind” (2775), by “Warrior” 
(648) ; g. d. “ Famous ” (1965), by “ Duke of Chester” (404) ; gr, g. d., 
“ Famous ” (1319), by “ Sultan ” (318) ; gr. g. g. d., “ Famous’ ’ (163), by 
“ Watson ” (129). 

YOL. XIY, — S. S. / 
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Devon Metfers^ in-milk or in-calf not exceeding Three Years old, 

Mrs. Marta LakgdoXj Flitton Barton, North Molton, Devon : First Prize, 
16?., for “ Temptress 8th ” (5001), 2 years 1 month, 2 weeks, 2 days- 
old ; in-calf ; bred by herself ; sire, Duke of Plitton 10th” (1074) ; dam, 
« Temptress 5th” (3963), by "Duke of Flitton 6th” (1069); g. d., 
"Temptress 2nd” (3070), by "Duke of Cornwall” (820); gr. g. d., 
" Gold Medal Temptress ” (1672), by Davy’s Napoleon 3rd ” (464) ; 
gr. g. g. d., " Pink ” (965), by "Nelson” (83). 

William Smith, Whimple House, Whimple, Devon : the Teserve Number to 
“Madge,” 2 years, 10 months, 1 week, 3 days-old; in-calf; bred by 
Mr. John Tenn, Whimple; sire, "Dnkeof Devonshire” (1062); dam, 
" Lavender,” by son of " Piince Jerome.” 

Devon Yearling Heifers^ above One and not exceeding Two 
Years old, 

Walter Farthing, Stowey Court, Bridgwater, Somerset : First Prize, 15?., 
for " Pretty face 2nd,” 1 year, 9 months, 2 days-old ; bred by himself ; 
sire, " Master Willie ;” dam, Prettyface,” by " Lovely Duke g. d. 
" Prettyface,” by " Sir George gr. g, d., “ Young Pink,” by “ Viscount.” 

Mrs. Maria Langdon, Flitton Barton, North Molton : Second Prize, 10?., for 
"Temptress 12th” (5005), 1 year, 4 weeks-old; bred by herself; sire, 
" Jonquil ” (1131) ; dam, " Temptress 2nd ” (3070), by " Duke of Corn- 
wall ” (820) ; g. i , “ Gold Medal Temptress ” (1 672), by Davy’s " Napo- 
leon 3rd ” (464) ; gr. g. d., " Pink ” (965), by “ Nelson ” (83) ; gr. g. g. d., 
"Pink” (348): and the Reserve Number to “ Cheny 10th” (4221), 
1 year, 11 months, 4 weeks-old ; bred by herself ; sire, " Duke of 
Flitton 10th ” (1074) ; dam, " Cherry 5th ” (3264), by " Duke of Flitton 
4th ” (827) ; g. d., " Cherry 2nd ” (2571), by " Duke of Flitton 2nd ” 
(825); gr. g, d., " Cherry ” (1207), by Davy’s "Napoleon 3rd” (464); 
gr. g. g. d., " Old Cherry ” (66), by " Duke ” (30). 

Devon Setfer-Cali-es^ above and under Twdve Months old, 

William Eolles Fryer, Lytchett Minster, Poole, Dorset : First Prize, 15?., 
for Kalmia,” 11 months, 3 weeks, 1 day-old ; bred by Viscount 
Portman, Bryanston, Blandford, Dorset ; sire, " The Earl ” (1464) ; dam, 
“ Quail ” (4880), by “ Emperor ” (1096) ; g. d., "Queen” (4886). 

Walter Farthing, Stowey Court, Bridgwater, Somerset ; Second Prize, 
10?., for " Famous 2nd,” 8 months, 3 weeks, 3 days-oid ; bred by 
himself ; sire, Master Willie dam, " Famous,” by son of " Lord 
Quantock g. d., " Famous,” by " Duke of Chester gr. g. d., " Famous,” 
by " Sultan.” 

William Eolles Fryer, Lytchett Minster, Poole, Dorset : Third Prize, 5?., 
for "Harebell,” 11 months, 2 weeks, 4 days-old; bred by himself; sire, 
"Nero” (1414); dam, "AUce” (3161), by " Emperor ” (1096) ; g. d., 
"Annie,” (3175), by " Duke of Flitton 2nd.” 

Mrs. Maria Langdon, Flitton Barton, North Molton, Devon : the Reserve 
Number^ to "Cherry 13th,” 11 months, 2 weeks, 5 days-old ; bred by 
l^fself; sire, "Jonquil” (1131); dam, "Cherry 5th” (3264), by "Duke 
Flitton 4th” (827); g, d. "Cherry 2nd” (2571), by "Duke of 
(825); gr. g. d., "Cherry” (1207), by Davy’s "Napo- 
Wm ” (464) ; gr. g. g. d., " Old Cherry (65), by " Duke ” (30). 
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Sussex Bulls, above Three Years old. 

Edwae© and Alfred Stanford, Eatons, Ashurst, Steyning, Sussex : First 
Prize, 15Z., ibr “ Dorchester 6 years, 7 months, 3 weeks, 1 day-old ; 
bred, by themselves; sire, Yolunteer; dam, “Mary Fern,’^ 

Sussex Bulls, above Two and not exceeding Three Years old, 

John and ^fred Heasman, Angmering, Arundel, Sussex : First Prize, 
152., for “ Hereford ” (268), 2 years, 9 months, 2 weeks 1 day-old ; bred 
by themselves ; sire, “ Leopold ” (228) ; dam, “ Sandgate ” (1661). 

James Braby, May banks, Eudgwick, Sussex: Second Prize, 10?., for “The 
Czar,” 2 years, 6 months-old ; bred by the late Mr. John Verrall, Swan- 
borough, Lewes ; sire, “ The Speaker; ” dam, "Daisy,” by “ Itford Bull 
g. d., “Gentle 2nd” (979); gr. g. d., “Gentle” (803); gr. g. g. d., 
“ Gentle,” by “ Bluebeard.” 

Alfred Agate, Broomhall Farm, Horsham, Sussex : the Iteserve B’um'ber to 
“ Berry ” (259), 2 years, 9 months, 2 weeks, 8 days-old ; bred by himself ; 
sire, “ Frankenstein ” (181) ; dam, “ Young Betsy,” by “ Midsummer ” 
(39). 


Sussex Yearling Bulls, above One Year and not exceeding Two Years old, 

John and Alfred Heasman, Angmering, Arundel, Sussex: First Prize, 
10?., for “ Lord Bath ” (280), 1 year, 9 months, 2 weeks, 6 days-old ; 
bred by themselves ; sire, “ Calcetto ” (273) ; dam, “ Crocus ” (1692), by 
“ Lord of Lome ” (207) ; g. d., “ Cheerful,” by “ Botting Bull,” 

Edward and Alfred Stanford, Eatons, Ashurst, Steyning, Sussex: 
Second Prize, 5?., for their 1 year, 9 months, 3 weeks, 1 day-old ; bred 

, by Mr. Louis Huth, Possingworth, Waldron; sire, “Allchorn;” dam, 
“ Yirgin 3rd.” 

Sussex Bull Calves, above Six and not exceeding Twelve Months old, 

John and Alfred Heasman, Angmering, Arundel, Sussex : First Prize, 
10?., for their 9 months, 1 week, 6 days-old ; bred by themselves ; 
sire, “Calcetto” (273); dam, “Sultana” (1664 , by “Southampton” 
(155). 

Alfred Agate, Broomhall Farm, Horsham, Sussex : Second Prize, 5?., for 
“ Oxford,” 9 months, 2, weeks, 4 daj^s-old ; bred by himself ; sire, 
“Berry ” (259) ; dam, “Honesty 2nd ” (1618), by “Alfred 2nd” (177) : 
and the Beserve Number to “ Berry 1st,” 9 months old ; bred by himself ; 
sire, “Berry” (259); dam, “Actress 4th ”(1676), by “Grand Duke” 
(183). 

Stsssex Cows, above ^iree Years old, 

Jaisees Braby, Maybanks, Eudgwick, Sussex : First Prize, 16?., for 
“ Bouncer ” (1472), 6 years, 3 months, 2 weeks-old; in-niilk; calved 
April 23, 1878 ; bred by himself ; sire, “Jupiter ” (170) ; dam, “ Beauty ” 
(1161), by “ Blackstone ” (68). 

John and Alfred Heasman, Angmering, Arundel, Sussex : Secx)nd Prize, 
10?., for “Crocus” (1692), 4 years, 8 months, 1 week-old ; in-milk and 
in-calf, calved Sept. 16, 1877 ; bred by themselves ; sire, “ Lord of 
Lome ” (207) ; dam, “ Cheerful,” by “ Botting Bull.” 
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CnABt.ES Whitehead, Banning House, Maidstone, Kent ; the Reserve Number 
to '^May Duchess;” 3 years, 3 months, 2 weeks, 1 day-old, in-milk and 
in-calf, calved December 16, 1877 ; bred by himself ; sire, “ Kentish Bed 
No, 1 ” ( 188 ), “ Cherry Blossom” (1595), by “Dnrrant Bull,” g. d., 

Curly Smith.” 

Sussex Heifers, in-milh or in-calf, above Two and not exceeding Three 

Years old. 

John and AiiFBED Heasman, Angmering, Arundel, Sussex : Bibst Pbize, 15?., 
for Eosebud,” 2 years, 9 months, 3 weeks-old ; in-calf ; bred by them- 
selves ; sire, “ Leopold ” (228) ; dam, “ Eose ” (1653), by “ Southamp- 
ton” (155). 

James Bbaby, May banks, Eudgwick, Sussex : Secoijd Pbize, 10?., for “ Larky ” 
(1788), 2 years, 9 months, 3 weeks, 1 day-old ; in-calf ; bred by himself; 
sire, “Headley” (218); dam, “Lilac” (1524), by “Jupiter” (170); 
g, d., “ Loxwood ” (1126). 

John and Alebed Heasman, Angmering : the Reserve Number to Lady 
Oxford,” 2 years, 8 months, 5 days-old ; in-calf ; bred by themselves ; 
sire, “ Bristol ; ” dam, “ Pirle ” (1262). 

Sussex Yearling Heifers, above One and not exceeding Two Years old, 

James Bbaby, Maybanks, Eudgwick, Sussex : First Prize, 10?,, for “ Eival ” 
(1813), 1 year, 9 months, 1 week, 1 day-old ; bred hy Messrs. J. and H. 
Heasman, Calcetto Farm, Arundel, Sussex ; sire, “ Oalcetto ^ (273) ; dam, 
«Firie”(1262). 

Adfred Agate, Broomhall Farm, Horsham : Second Prize, 5?., for ** Betsy 
2nd,” 1 year, 9 months, 3 weeks, 6 days-old ; bred by himself ; sire, 

“ The Diie” (268 ; dam, “Young Betsey,” by “Midsummer” (39). 

Edward and Alfred Stanford, Eatons, Ashurst, Steyning; the Reserve 
Number to their 1 year, 10 mouths, 1 week, 3 days-old ; bred hy them- 
selves ; sire, “ Bedford ;” dam, ** Strawberry ” (1565). 

Sussex Heifer Calves, above Six and not exceeding Twelve Months old, 

John and Alfred Heasman, Angmering, Arundel : First Prize, 10?., for 
“ Flora,” 8 months, 2 weeks, 3 days-old ; bred hy themselves ; sire, 
“Hereford” (263); dam, “Hannah” (1780); by *®Egertou;” g. d,, 
“Michaelham” (1128). 

Alfred Agate, Broomhall Farm, Horsham : Second Prize, 5?., for “ Spite 
2nd,” 10 months, 3 weeks, 2 days-old; bred by himseh; sire, “The • 
S<iuire ” (269) ; dam, “ Spite 1st,” hy “ Monarch.” 

Charles Whitehead, Bamiing House, Maidstone, Kent : the Reserve Number 
to “ Cherry Brandy,” 11 months, 2 weeks, 2 days-old ; bred by himself ; 
sire, “May Duke” (252); dam, “Cherry Bud” (1691), hy “Kentish 
Bed ” (188) ; g. d., “ Crawl ” (13l5) ; gr. g. g. d., “ Young Gentle.” 

Longhorn Hulls, cibove Two Years old. 

Tub Duke of Buckingham and Chandos, Stowe, Buckingha;m: First 
Peiz®, 15?-, for “ Conqueror 3rd,” brindle and white, 6 years, 11 mouths, 

3 weeks-old ; bred by himself ; sire, “ Young Conqueror dam, “ Lady,” 
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Major-Gei7. Sib Fbedebtck FirzwyaRAM, Bart;*, Leigh Park, Havaat, Hants : 
Sbconb Prize, lOZ., for ‘^Prince Victor,” brindled red and white, 4 years, 
3 months-old; bred -by Mr. Shaw, Fradley Old Hall, Lichfield, Stafibrd- 
shire; sire, ‘‘Earl of Upton 7th;” dam, “Princess,” by “Barbery’s 
Bull ; ” g. d., “ Victoria.” 

EiCHABn Hall, Thurlston, Derby : the Beserve Number to “ Blue Knight,” 
biindle and white, 5 years, 5 months-old ; bred by Mr. J. Godfrey, 
Wigston Parva, Hinckley, Leicestershire; sire, “Earl of Upton 2nd;” 
dam, Eolbright 3rd,” by “ Bed Kover.” 


Longhorn Bulls^ above One and not exceeding Two Years old. 

The Duke op Buckingham and Ohanbos, Stowe, Buckinghamshire : First 
Prize, 15?., for “ Sambo,” brindle and white, 1 year, 9 months, 1 week, 
5 days-old ; bred by himself ; sire, “ Earl of Temple dam, “ Barmaid,” 
by “ Conqueror 3rd g. d., “ JSTegress 2nd,” by “ Conqueror.” 

John Godfrey, Wigston Parva, Hinckley, Leicesteishire : Secohd Prize, 107., 
for “ The Captain,” red and white, 1 year, 3 months, 2 weeks, 5 days-old ; 
bred by himself; sire, “Blue Knight;” dam, “ Fair,’^ by “ Sampson;” 
g. d., “ Curly Coat,” by “ Old Sparkenhoe ; ” gr. g. d., “ Lady,” by 
“ Perfection ;” gr. g. g. d., “ Bright Eye,” by “ Dordon.” 


Longhorn Cows, in-calf or in-milk, above Three Years old. 

Richard Hade, Thurlston, Derby : First Prize, 15?., for “ Calke,” brindle 
and white, 7 years, 3 months, 1 week, 1 day-old ; in-calf ; bred by Mr. 
R. H, Chapman, St* Asaphs, North Wales; sire, “Earl of Warwick;” 
dam, “ Old Brindled Beauty,” by “ Old Sparkenhoe g, d., “ Fillpai!*” 

Longhorn Heifers, in-calf or in-milk, not exceeding Three Years old. 

Richard Haud, Thurlston, Derby : First Prize, 15?., for “ BoJelwyddan 2nd,” 
red and white, 2 years, 2 months, 1 week, 2 days-old ; in-calf ; bred by 
himself; sire, “ Earl of Upton 3rd dam, “ Maid of Bodelwyddan,” by 
“ Messenger ; ” g. d., “ Lady Whitacre ; g. d., “ Lily : ” and Second 
Prize, 10?., for “ Polly 2nd,” red and white, 2 years, 3 months, 1 week, 
4 days-old ; in-calf ; bred by himself ; sire, “ Earl of Upton 7th ;” dam, 
“ Polly,” by “ Sir Oliver ; ” g. d., “ Razor-back,” by “ Sir Richard.” 

Jersey Bulls, above Two Years old. 

Obcid Bernardino Dixon, The Vinery, Hurley Warren, Southampton: First 
Prize, 15?., for Saint Brelade,” fawn grey, 3 years, 2 months, 1 week- 
old; bred by Mr. J. Vautier, St. Brelade, Jersey; sire, ^‘Rupert;” dam, 
‘*Rosena,’ 

Herbert Addington Rigg, Wykeham Lodge, Walton-on-Thames, Surrey : 
Second Prize, 10?., for “ Gipsy Lad,” silver grey, 2 years, 4 months, 
1 week-old ; bred by himself ; sire, “ Gipsy King dam, “ Topsy,” by 
“ Grays.” 

W1I4LIAM Alexander, Trinity Manor Farm, Jersey: Third Prize, 5?., for 
“ Grey King,” grey, black points, 3 years, 1 month, 4 weeks-old ; bred by 
himself ; sire, “ Duke ” (76) ; dam, “ Lily Grey ” (770). 

John Oabdus, Town Hill, West End, Southampton : ithe Beserve Number 
to “ Dairy King,” silver grey, 3 years, 4 weeks, 1 day-old ; bred by Mr. 
W, J. Beadel, Springfield Lyons, Chelmsford ; sire, “ Ducat ; ” dam, 
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Milklike/* "by Banboy g, d*, Milkinaid,” by “ Jack Weller gr. g, 
Grasshopper,” by “ Omer Pacha gr. g. g. cL, “ Tramp,” by “ Brad- 
well.*' 


Jersey Bulls, above One and not exceeding Two Years old. 


The Uabi* op Egmost, Cowdray Park, Midhnrst, Susses: Fiest Pkize, 157., 
for “ Lord Montague,” silver grey, 1 year, 8 months-old ; bred by himself ; 
sire. Lord Grey;” dam, “Curly.” 


FrsDLATEE Cbasg, Timsbury, Bath, Somersetshire : Second Prize, 107., for 
“ Ranger,” dark grey, 1 year, 8 months, 2 weeks, 5 days-old ; bred by 
himself; sire, “Yankee” (69); dam, “ L’Bchappee.” 


Lord Chesham, Latimer, Chesham, Bucks : Third Prize, 57., for “ Emperor,” 
silver grey, 1 year, 4 months, 1 week-old ; bred by himself ; sire, “ Fan- 
faron ; ” dam, “ Evelyn,” by “ Dandy ; ” g, d., “ Elfin,” by “ Yampire ; ” 
gr. g. d., “ Elfin,” by “ Fowler;” gr. g. g. d., “ Elk,” by “ Wapiti.”^ 


William Alesai^deb, Trinity Manor Farm, Jersey: the JReserve Number to 
“ Tommy,” grey, black points, 1 year, 3 months-old ; bred by himself ; 
sire, “Prince;” dam, “ISfelly.” 

Jersey Cows, above Three Years old. 


Thomas Baeeee Miller, Bishops Stortford, Herts : Fiest Peizb, 157., for 
“ Duchess,” silver grey, 5 years, 4 months-old ; in-milk, calved March, 
1878 ; bred by Mr. Gosling, Ha^obury, Bishops Stortford ; sire, “ Ban- 
boy.” 


Loed Chesham, Latimer, Chesham ; Secokd Prize, 107., for “ Haphazard,” 
silver grey, 4 years, 2 months, 3 weeks, 3 days-old ; in-milk, calved May 
10, 1878 ; bred by Mr.-Gilbey ; sire, “Banhoy dam, “ Hap,” by “ Ban- 
” g* “Jersey and Thibd Pbize, 67., for “ Laura,” dark silver 
grey, 4 years, 10 months, 2 weeks, 4 days-old ; in-milk, calved April 13, 
« ^ himself; sire, “Baron;” ,dam, “Laburnum;” g. d., 

Lily. 


W i l li am Hood Waleo^d, ITeWcourt, Topsham, Devon; the Meserve Number 
to “ Beauty,” silver grey, 4 years, 8 months, 2 weeks, 5 days-old ; in-milk,* 
calved May 6, 1878 ; bred by Mmself ; dam, “ Dairy Maid.” 


Jersey Seifers, m’‘mUh or in-cdlf, not exceeding Three Years old, 

James Odams, The Grange, Bishops Stortford, Herts : Fiest Peize, 157., for 
“Fancy,” light fawn, 1 year, 5 months old ; in-calf ; bred by himself; sire, 
“Nobleman dam, “Fantail,” by “Don.” 

Loed Chesham, Latimer, Chesham: Second Prize, 107., for “Laurel,” 
silver grey, 1 year, 2 months, 2 weeks-old, in-calf; bred by himself; 
sire, “Sambo;” dam, “ Laura,” by “ The Baron;” g. d., “Laburnum;” 
gr. g. d., “Lily ” 


"Nobleman dam, “ Daisy f g. d., “ Princess.' 


Loed Chesham, Latimer : the Beserve Number to “ Patti,” silver grey 1 year 
6 n^^hs-old; in^lf; bred by himself; sire, “Sambo;” dam “Pretty,” 
: by “Host;” g, d., “Sultana.” 
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Guernsey Bulls^ above One Year old. 

Eobeet N. Gr. Bakejr, HeaTTitree, Exeter, Devon : Fibst Prize, 152., for 
Prince Charlie,” red and white, 2 years, 5 months, 3 weeks, 4 days-old; 
bred by himself ; sire, Johnnie ; ” .dam, “ Primrose.” 

William Hood Walboed, ISTewConrt, Topsham, Devon : Second Peize, lOZ., 
for The Count,” yellow and white, 1 year, 6 months, 5 days-old ; bred 
by himself; sire, “Young Duke;” dam, “Lady Elizabeth/’ by “Lord 
John.” 

James James, Les Yauxbelets, Guernsey: ihe Iteserve liTu7rd>er to “ Chieftain,” 
light red and white, 1 year, 10 months, 2 weeks, 4 days-old ; bred by 
himself ; sire, “ Royal Duke dam, “ Lassie 2nd/’ by “ Lord of the 
Isles g. d., Lassie Ist,” by “ Charles 1st gr. g. d., “ Dairymaid.” 

Guernsey Cows^ above Three Years old. 

Robert N. G. Baker, Heavitree, Exeter: First Prize, 15Z., for “Young 
Haney,” yellow and white, 3 years, 9 months, 2 days-old ; in-calf ; bred 
by himself; sire, “Johnnie;” dam, “Nancy,” by “Champion' ” g. d., 
“Lucy.” ^ 

Rev. J, E. Watson, La Favorita, Guernsey : Second Prize, 102., for “ Mi- 
randa,” fawn and white, 4 years, 7 months, 1 week, 3 days-old ; in-calf ; 
bred by himself : and the Beserve Number to Sylvia Ho. 2,” light fawn 
and white, 4 years, 2 weeks, 3 days-old ; in-calf ; bred by himself ; sire, 
“Cloth of Gold Ho. 2 ;” dam, “Sylvia Ho. 1 ;” g. d., “Placida.” 

Guernsey Meifers, in-milh or in-cedL not exceeding Three Years old. 

Robert H. G. Baker, Heavitree, Exeter : First Prize, 152., for “ DoUy,” 
yellow and white, 2 years, 1 week-old ; in-milk, calved April 10, 1878 ; 
bred by himself; sire, “Johnnie dam, “Nelly:” Second Prize, 102.,. 
for Lady Jane,” yellow and white, 2 years, 6 months, 1 week-old ; . 
in-milk, calved April 10, 1878 ; bred by himself ; sire, “ Johnnie dam, 
^‘Lady Bird,” by “ Charlie g, d. “ Susan and the Beserve Number to . 
“ Crocus,” yellow and white, 2 years, 10 months-old, in-milk, calved 
March 20, 1878 ; bred by himself ; sire, “ Johnnie f dam, “ Snowdrop,” *' 
by “ Highland Bull g. d., “ Primrose.” 

Pairs of Dairy Cows, in-milk, over Pour Years old, milking 
'properties specially con^dered.* 

Richard Stratton, The Duffryn, Newport, Monmouthshire : First Prize, , 

202., for his roan shorthorns, “ Fairy Queen,” 7 years, 6 months-old ; 
sire, “ Reflector ” (27269) : and “ Alice,” 9 years, 4 months-old ; sire, , 
“ Orontes ” (24695) ; bred by himself- 

JoHN Reynolds Keen, Chewton Farm, Stone Easton, Bath : Second Prize,, 

102., for “ Dairy Maid,” dark roan shorthorn, 6 years, 10 months,. 
3 weeks, 4 days-old ; sire, “ Quaker :” and “ Red Rose,” red shorthorn, 
6 years, 6 days-old ; sire, “ Quaker bred by Mr. J. T. Smith, Quinton, 
Northamptonshire. 

Frederick Harvey, Churchman House, Gloucester : Third Prize, 52., for 
his roan shorthorns, “ Sovereign/’ 5 years-oid, and Lady,” 6 years-old ; 
bred by himself. 


* Prizes given by the Bristol Local Committee. 
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J OHK Yallakd, Fislipomls, Bnstol : the Seserve Numiber^ to his light dim 
shorthorn, 6 years old ; bred by Sir. Williams, of Doddington, Grloucester ; 
and his red and white shorthorn, 7 years old ; bred by himself* 

Fairs of Dairy Ootcs, rwt exceeding Four Fears old, milking 
properties specially considered.^ 

Ser Philip Miles, Bart., Leigh Ck)nrt, Bristol : Pikst Peize, 202., for 
Dauntless 24th,” roan shorthorn, 3 years, 7 months, 2 weeks, 4 days- 
old; sire, « Proud Youth” (82224); dam, Dauntless l4th,” by 
Cormorant ” (19511) : and Julia,” red and white shorthorn, 3 years, 
5 months, 1 day-old; sire, "Proud Youth” (32224); dam, "Katie,” by 
Spree” (25208); bred by the late Sir William Miles, Bart., of Leigh 
Court, Bristol. 

Jom Yallaitd, Fishponds, Bristol: Second Pbize, lOZ., for his roan shorthorn, 
3 years, 4 months, 2 -weeks, 5 days-old : and his white shorthorn, 3 years, 

2 months, 3 weeks, 2 days-old ; bred by himself. 

Fairs of Seifers, in-calf under Three Years old.^ 

PiCHARD Stratton, The Diiffiyn, Newport, Monmouthshire : First Prize, 
15L, for his roan shorthorns, "Pearl,” 2 years, 11 months, 2 weeks, 

3 days-old; sire, "Rob Boy” (29806); dam, "Oyster,” by "Redector” 
(27259) : and " Bonnet,” 2 years, 2 months, 1 week, 5 days-old ; sire, 
"Rob Roy” (29806); dam, "Bonny,” by “ Orontes” (24695) ; bred by 
himself. 

J'oHN Yalland, Fishponds, Bristol: Second Prize, lOZ., for his white 
shorthorn, 2 years, 2 months, 1 week, 5 days-old: and his roan ’short- 
horn, 2 years, 5 months, 2 weeks, 3 days-old ; bred by himself. 

John Oardus, Town Hill, West End, Southampton: the Reserve Number to 
" Topsy,” smoky-fa\vn Jersey, 2 3?ears, 9 months, 2 weeks-old ; sire, 
" Chandos dam, " Brunette and " Darling,” grey-fawn Jersey, 1 year, 
10 months, 4 days-old ; sire, " Prince Charlie dam, " Barwell bred 
by himself. 

Welsh Flack Dtills^ Two Years-old and upwards.^ 

Chaeles Salusburt MArNWARma, Llaethwiyd, Corwen, Denbighshire: 
First Prize, 20Z., for " Taihirion,” black, 3 years, 2 months, 3 weeks, 
3 days-old ; bred by Mr. B. Roherte, Pentrevoelas, Llanrwst, 

Earl Cawdor, Stackpole Court, Pembroke : Secoistd Prize, 15Z., for “ Prince 
of Wales,” black, 3 years, 5 months, 2 weeks, 3 days-old; bred by 
Mr. Prosser, Llanrian, Haverfordwest, Pembroke; sire, "Ap Gelert;” 
dam, "Eurii 2nd g. d., " Ruth 1st.” 

David Davies, Ciin^heel, Llanyhyther, Cardiganshire : Third Prize, lOZ. 
for “Young Robin Dhu,” black, 2 years, 4 months, 4 days-old ; bred by 
Mr. John Davies, Capeldewi, Ganol, Carmarthen. 

Henry Leach, Corston, Pembroke; the Reserve Number to " Turk,” black, 

' 3 years, 1 month, 3 weeks 3 days-old ; bred by Mr. Griffiths, Penally 
CSourt, Tenby ; sire, “ The Shah” (20). 


* Prizes given by the Bristol Local Committee, 
t Prizes given by noblemen and gentlemen residing in Wales. 
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Welsh Black Bulls, not exceeding Two Years old.^ 

William James, Talybont House, Harbeth, Pembrokeshire: First Prize, 
20L, for “ Nigger Boy,” black, I year, 10 months, 3 weeks, 3 days-old ; 
bred by himself : sire, The Duke dam, ‘‘ Bedwen.’* 

JoHET Slater Wilkinson, Paskeston, Pembroke: Seconb Prize, 15^., for 
The Devil,” black, about 1 year, 5 months-old ; bred by Mr. Griffiths, 
of Penally, Tenby. 

Mrs. Letticb Williams, Love Lodge, Llandilo, Carmarthen : Thirb Prize, 
lOZ’., for “ Lyman,” black, 1 year, 11 months, 2 weeks, 1 day-old ; bred 
by herself; sire, “ Tichbonie 2nd;” dam, “Yictoria,” by ‘^Irving;’’ 
g. d., “ Queen gr. g. d., “ Colby.” 

Bicharb Humphreys, Eoyal Goat Hotel, Beddgelert, Carnarvon : the Beserve 
Burnbtr to Prince Llewelyn 3rd,” black, 1 year, 9 months, 3 weeks, 
5 days-old ; bred by himself ; sire, “ Prince Llewelyn 1st dam, ‘‘ Black 
Duchess.” 


Welsh Black Coxes, above Tfix-ee Years old, in-calf or in-milk,^ 

John Charles Best, Plas-yn-Vivod, Llangollen : First Prize, 15?., for 
** Welsh Duchess,” black, 6 years, 3 weeks, 2 days-old; in-calf; bred by 
Mr. Kichard Humphreys, Eoyal Goat Hotel, Beddgelert ; sire, Prince 
of Wales, 1st dam, “ Jenny. 

John Walters, Molfreisa, Carmarthen; Second Prize, 10?., for “Favourite,” 
black, 8 years, 4 months, 1 week, 4 days-old ; in-calf ; bred by himself. 

John Charles Best, Plas-yn-Yivod : Third Prize, 51., for “ Black Queen,” 
black, 8 years, 1 month, 2 weeks, 1 day-old; in-calf; bred by Mr. 
Biobard Humphreys, of Eoyal Goat Hotel, Beddgelert. 

Hugh Harries, Veynor, Narbertb, Pembroke : the Beserve Number to “ Mary 
Anne,” black, 13 years, 3 months-old ; in-calf ; kred by himself ; dam, 
Fanny; g.d., “ Wingould.” 

Welsh Black Heifers, in-Milk or in-Galf, above Two and not exceeding 

Three Years old.'\ 

Walter Jenkins, Glanwem, Talsarn, Cardiganshire : First Prize, 1 51 ., 
for “Neil,” black, 2 years, 4 months; in-calf; bred by himself; sire, 
** Arvon ” (35) ; dam, “ Glen,” by “Prince xlrthur g. d., “ Beauty.” 

Earl Cawdor, Stackpole Court, Pembroke : Second Prize, 10?., for “ Kitty 
6th,” black, about 2 years, 4 months-old, in-calf ; bred by Mr. B. H. 
Harvey, Slade Hall, Haverfordwest, Pembrokeshire; sire, ‘‘Laurel” 
(44) ; dam, “ Kitty 5th ” (57) : and Third Prize, 5?., for “ Yivandieria,” 
black, about 2 years, 5 months-old; in-calf; bred by Mrs. Williams, of 
Love Lodge, Llandilo ; sire, Tichborne 2nd ” (64) dam, “ Lovely ” 
(145) ; g. d., “ Beauty.” 

Welsh Black Heifers, above One and not exceeding Two Years old.^ 

Earl Cawdor, Stackpole Court, Pembroke: First Prize, 15?., for “ Leonora,” 
black 1 year, 11 months, 6 days-old ; bred by Mr. Morgan, of Lamphy, 
Pembroke ; dam, “ Leda g. d., “ Martha.” 


t Prizes given by noblemen and gentlemen residing in Wales. 
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Eichabd Humphbeys, Eojal Goat Hotel, Beddgelert, Cainarvonsliire ; 
Second Pbize, 10?., for “ Black Queen 2nd,’^ black, 1 year, 9 months, 
4 days-old; bred by himself; sire, Prince Llewelyn 1st;” dam. 
Black Queen.” 

Mbs. Lettice Williams, Love Lodge, Llandilo, Carmarthenshire: Third 
Prize, 5?., for “ Myfanw,” black, 1 year, 2 months-old ; bred by herself ; 
sire, Tichborne 2nd;” dam, ‘‘Kosal,” by “Lover;” g. d., “Victoria,” 
by “ Irving gr. g. d., “ Queen ;” gr. g. g. d., “ Colby.” 

James Davies, Pengawse, Whitland, Pembrokeshire: the Reserve Number 
to “ The Gift,” black, 1 year, 8 months, 2 weeks, 5 days-old ; bred by 
Mr. J. Griffiths, Penally Court, Tenby ; sire, “ Roger Tichbome dam, 
“ Lovely g. d., “Blacky.” * 


SHEEP. 

Leicester Shearling Bams, 

Teasdalb Hilton Hutchinson, Manor House, Oatterick, yorkshire ; First 
Prize, 20?., for his 1 year, 3 months, 3 weeks-old ; bred by himself. 

Hebden Bortok, Manor House, Barton-le-Street, Malton : Second Prize, 
102., for his 1 year, 3 months, 2 weeks-old ; bred by himself. 

William Brown, High Gate House, Holme-on-Spalding-Moor : Third 
Prize, 5?., for his 1 year, 3 months-old ; bred by himself, 

Hebden Borton, Manor House, Barton-le-Street, Malton : the Reserve Number 
to his 1 year 3 months, 2 weeks-oid ; bred by himself. 


. Leicester Bams of any other age, 

Teasdalb Hilton HuGTHiNsoN,Manor House, Oatterick, Yorkshire : First 
Prize, 20?., for his 2 years, 3 months-old ; bred by himself ; sire, 
“ Royal Taunton.” 

Hbbden Borton, Manor House, Barton-le-Street, Malton: Second Prize, 
10?., for “Liverpool,” 4 years, 4 months-old; bred by himself: and 
Third Prize, 5?., for “ Broughton,” 2 years, 3 months, 2 weeks-old ; 
bred by himself. 

William Tremaine, Polsue House, Grainpound, Cornwall: the Reserve 
Number to his 2 years, 8 months-old ; bred by himself; sire, “Young 
Inge.” 


Leicester Shearling Rkoes, Pens of Five, 

Georob Turner, jun., Tborpelands, Korthampton: First Prize, 15?., for 
his 1 year, 2 months, 2 wee^-old; bred by himself: and Second 
Prize, 10?., for his 1 year, 2 months, 2 weeks-old ; bred by himself. 

WnLiAM Brown, High Gate House, HoIme-on-spalding-Moor, Yorkshire: 
Third Prize, 5?., tor Ms 1 year, 3 months-old ; bred by himself. 

WnXLAM Tremaine, Polsue House, Grampound: the Resp-ve Number to 
bfe abtet 1 year, 3 months-old ; bred by himself; sire, “Birmingham.” 
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Cotswold Shearling Bams, 

JoHX Gillett, Gaklands, Charlbiiry, Oxon : First Prize, 15?., for his 1 year, 
5 months, 1 week-old ; bred by himself. 

Hussxlii Swahwick, the Eoyal Agricultural College Farm, Cirencester, 
Gloucestershire : Second Prize, 10?., for his about 1 year, 4 months-old ; 
bred by himself : and Third Prize, .5?., for his about 1 year, 4 months- 
old ; bred by himself. 

John Gillett, Oaklands; the Beserve Numher to his 1 year, 5 months, 

1 week-old ; bred by himself. 

Cotswold Bams of any other age. 

Ehssell Swanwick, Eoyal Agricultural College Farm, Cirencester : First 
Prize, 20?., for his about 3 years, 4 months-old ; bred by himself. 

Thomas Brown, Marham Gall, Downham Market, Norfolk ; Second Prize, 
10?., for his 3 years, 4 months, 2 weeks-old ; bred hy himself. 

Eussell Swanwick, Eoyal Agricultural College Farm : Third Prize, 5?., 
for his about 2 years, 4 months-old ; bred by himself. 

Thomas Brown, Marham Hall : the Reserve Number to his 2 years, 4 months 

2 weeks-old ; bred by himself. 

Champion Prize, 25Z., for the Best Bam in the two preceding 
Glasses^ given by the Gloucestershire Agricultural Society. 

Eussell Swanwick : for his 3 years, 4 months-old. 

Cotswold Shearling RJwes, Bens of Five, 

John Gillett, Oaklands, Charlbury, Oxon : First Prize, 30?.,* for his 
1 year, 6 months, 1 week-old ; bred by himself. 

Thomas and Stephen George Gillett, Kilkenny, Faringdon: Second 
Prize, 10?., for their 1 year, 4 months, 2 weeks-old ; bred by them- 
selves. 

John Gillett, Oaklands, Charlbury; Third Prize, 5?., for his 1 3’ear, 5 
months, 1 week-old ; bred by himself. 

Samuel Smith, Somorton, Deddington, Oxfordshire : the Reserve Number 
to his 1 year, 4 months, 2 weeks-old; bred |>y himself. 

Lincoln Shearling Bams, 

Henry Smith, The Grove, Cropwell Butler, Bingham, Notts : First Prize, 
20?., for Maxwell,^ 1 year, 4 months-old ; bred by bimself. 

Arthur Garfit, Scothern, Lincoln: Second Prize, 10?., for his 1 year, 
4 months, 2 weeks-old ; bred by himself. 

William and Henry Budding, Panton House, Wragby : Third Prize, 5?., 
for their 1 year, 3 months, 2 weeks-old ; bred by themselves : and the 
Reserve Number to their 1 year, 3 months, 2 weeks-old; bred by them- 
selves. 


* Of this sum 15?. is given by the Gloucestershire Agricultural Society. 
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Lincoln Bams of any other age. 

Hexby Smith, The Grove, Cropwell Butler, Binghatn, Kottiughamsliire : 
First Prize, 20Z., for “ Hermit,” 4 years, 4 months-old ; bred by Mr, T. 
Casswell, Pointon, Folkingham. 

CHAEiiES Sell, Poplar Farm, Bassingbourne, Eoyston, Cambridgeshire: 
Second Prize, 10?., for his 3 years, 4 months-old; bred by Mr. E. 
Howard, Nocton Rise, Lincoln. 

Algernon Hack, Buckminster, G-rantham, Lincolnshire : Third Prize, 6?., 
for his 3 years, 4 months-old ; bred by himself. 

William and Henry Hudding, Panton House, Wragby, Lincolnshire : the 
Beserve Number to their 2 years, 3 months, 3 weeks-old ; bred by them- 
selves. 


Lincoln Ewes, Pens of Five. 

Charles Sell, Poplar Farm, Bassingbourne, Royston : First Prize, 15?., for 
his 1 year, 3 months, 3 weeks-old ; bred by himself. 

Thomas Gunnell, Willow House, Milton, Cambridge : Second Prize, 10?. 
for his 1 year, 4 months-oM ; bred by himself. 

John Byron, Rirkby Green, Sleaford, Lincolnshire : Third Prize, 5?., for his 
1 year, 4 months-old ; bred by himself. 

John Pears, Mere, Lincoln : the Beserve Number to his 1 year, 4 months^* 
old 5 hied by himself. 

Oxfordshire Lovm Shearling Bams. 

Charles Howard, Biddenham, Bedford : First Prize, 20?., for his 1 year, 
4 months, 2 weeks-old ; bred hy himself. 

Charles Hobbs, Maisey Hampton, Fairford, Gloucestershire : Second Prize, 
10?., for his 1 year, 4 montl^, 2 weeks-old ; br^ by himself, 

John Treadwell, Upper Winchendon, Aylesbury: Third Prize, 5?., for 
Baron Hey throp,” about 1 year, 3 months, 2 weeks-old ; bred by him- 
self; sire, “ Chipping Norton.” 

Charles Hobbs, Maisey Hampton, Fairford: the Beserve Number to his 
1 year, 4 months, 2 weeks-old ; bred by himself. 

Oxfordshire Lovm Bams of any other age. 

John Treadwell, Upper ^Winchendon, Aylesbury : First Prize, 20?., 
for Eoyal Liverpool,” about 2 years, 4 months, 2 weeks-old ; bred by 
himself; sire, “ ITreeland and Second Prize, 10?., for “The Swell,” 
about 2 years, 4 months, 2 w^ks-old ; bred by himself ; sire, “ Free- 
land,” 

Frederic Street, Somersham Park, St. Ives, Hunts : Third Prize, 5?., for 
“ Boyal Liverpool,” 2 years, 5 months-old ; bred by himself. 

Charles Hobbs, Maisey Hampton, Fairford, Gloucestershire: the Beserve 
Number to Ms 2 years, 4 months, 2 weeks-old ; bred by himself. 

Oxfordshire Lovm Ewes, Pens of Five. 

Ammm ^bassey, Heythrop Park, Chipping Norton, Oxon : First Prize, 
1^4 ifor Ms 1 year, 6 months-old; bred by himself. 
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JoHK Treadwell, Upper WinohendoD, Aylesbury ; Secoiitd Prize, 10?., for 
bis about 1 year, 4: montbs, 2 weeks-old ; bred by bimself. 

George Adams, -Piduell Farm, Faringdon, Berkshire: Third Prize, 5?., for 
bis 1 year, 4 mouths, 1 week-old ; bred by bimself ; sire, Clarence.” 

George Wallis, Old Shifford, Bampton, Faringdon : the Reserve Numler to 
bis 1 year, 5 months, 2 weeks-old; bred by bimself. 

Sotdhdown Shearling Bams. 

Lord Walsixgham, Merton Hall, Thetford, Norfolk : First Prize, 20?., for 
bis 1 year, 4 montbs-old ; bred by himself : and Second Prize, 10?., 
for bis 1 year, 4 months-old ; bred by bimself- 

Hdgh Gorringb, Kingston-by-Sea, Shoreham, Sussex : Third Prize, 5?., for 
bis about 1 year, 4 months, 2 weeks-old ; bred by bimself. 

William Eigden, Ashcroft, Kingston-by-Sea, Shoreham : the Reserve 
Numher to his 1 year, 4 months-old ; bred by himself. 

Southdown Bams of any other age. 

Lord Walsingham, Merton Hall, Thetford, Norfolk : First Prize, 20?., for 
his 2 years, 4 months-old ; bred by himself : Second Prize, 10?., for his 

3 years, 4 months-old ; bred by himself : and Third Prize, 5?., for his 
. 2 years, 4 months-old ; bred by himself. 

Hugh Goerikge, Kingston-by-Sea, Shoreham, Sussex : the Reserve Numler 
to his about 2 years, 4 months, 2 weeks-old ; bred by himself. 

Southdown Ewes, Fens of Five. 

Lord Walsingham, Merton Hall, Thetford : First Prize, 15?., for his 1 year, 

4 months-old ; bred by himself. 

Sir Nicholas William Throckmorton, Bart., Buckland, Faringdon, Berk- 
shire : Second Prize, 10?., for his 1 year, 4 months-old ; bred by him- 
self. 

H.B.H. THE Prince of Wales, K.G., Sandringham, King’s Lynn, Norfolk : 
Third Prize, 5?., for his 1 year, 4 months-old; bred by Royal 
Highness. 

Charles Chapman, Frocester Court, Stonehouse, Gloucestershire : the Resei've 
Numler to his 1 year, 3 months, 2 weeks-old ; bred by himself. 

Shropshire Shearling Bams. 

Henry Townshend, Caldicote Hall, Nuneaton, Warwickshire ; First Prize, 
20?., for his about 1 year, 4 months-old; bred by himself; sire, 
“ Fxample.” 

George Graham, The Oaklands, Birmingham ; Second Prize, 10?., for bis 
1 year, 4 months, 2 weeks-old; bred by himself; sire, Mrs. Beach’s 
^^No. 18.” 

Thomas James Mansell, Dudmaston Lodge, Bridgnorth : Third Prize, 5?., 
for his 1 year, 4 months, 2 weeks-old ; bred by himself ; sire, ‘‘ May 
Duke.” 

Thoihas Nock, Sutton Maddock, Shifnal : the Reserve Number to his 1 year, 
4 months-old ; bred by himself ; sire, Aston.” 
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Shropshire Mams of any other age* 

Heney Townshexd, Caldicote Hall, Nuneaton, Warwicksliii;e ; First Prize, 
20Z., for Talisman,” about 3 years, 4 months-old ; bred by himself; sire, 

Edwabr Oeaeb and Alfred Taitneb, Shrawardine, Montford Bridge, 
B. S. O. : Second Prize, lOZ., for their 2 years, 3 months, 1 week-old ; 
bred by themselves. 

Henry James Sheldon, Brailes House, Shipton-on-Stour, Warwickshire: 
Third Prize, 5Z., for his about 2 years, 4 months-old; bred by himself. 

Edward Crane and Alfred Tanner, Shrawardine : the Reserve Number to 
their 2 years, 3 months, 2 weeks-old ; bred by themselves ; sire, “ Claude 
“Duval.” 

Shropshire JEIwes, Pens of Five* 

Lord Chesham, Latimer, Chesham, Bucks: First Prize, 15Z., for his 1 
year, 3 mouths-old ; Wed by himself. 

Charles Byrd, Littywood, StaJfford: Second Prize, lOZ., for his 1 year, 
4 months-old ; bred by himself. 

Thomas Nook, Sutton Haddock, Shifnal’: Third Prize, 6Z,, for his 1 year, 
4 months-old ; bred by himself ; sire, ** Touchstone.” 

0EOEGB Graham, The Oaklands, Birmingham : the Reserve Number to his 
1 year, 4 months, 2 weeks-old ; bred by himself. 

MampsMre and other Shori-wooMed Shearling Mams* 

Alfred Morrison, Fonthill House, Hindon, Wilts : First Prize, 20Z., for 
his Hampshire Down, 1 yearj 5 months, 3 weeks-old ; bred by himself. 

Henry Lambert, Great Abington, Cambridge : Second Prize, lOZ., for his, 
Hampshire Down, about i year, 5 months-old ; bred by himself. 

John Barton, Hack wood Farm, Basingstoke, Hants : Third Prize, 5Z., for 
his Hampshire Down, 1 year, 6 months, 1 week-old ; bred by himself. 

Alfred Morrison, Fonthill House : the Reserve Number to his Hampshire 
Down, 1 year, 6 months, 1 week-old ; bred by himself. 

Hampshire and other ShorUwooTLed Mams of any other age* ^ 

Alfred Morrison, Fonthill House: First Prize, 20Z., for his Hampshire 
Down ; bred by himself. 

John and Matthew Arnold, Westmeon, Petersfield, Hants : Second Prize, 
10Z.,for their Hampshire Down, “Gladstone,” 3 years, 5 months, 2 weeks- 
old ; bred by themselves ; sire, “Last Parker.” 

Frank B. Moore, Littlecot, Pewsey, Wilts : Third Prize, 5Z., for his Hamp- 
shire Down, 2 years, 4 monHis, 3 weeks-old ; bred by himself. 

* EceiRT Coles, Middleton Farm, Warminster, Wilts : the Reserve Number to 
, Ms Hampshire Down, 2 years, 3 months, 2 weeks-old ; bred by himself. 

'‘ lEBmp^ire and other Skort-woolled Shearling Ewes, Pens of Five, 

Homingtcm, Salisbuiy, Wilts: First Pbize, 16Z., for his Hamp- 
about 1 year, 6 months-old ; bred by himself; and Second 
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Prize, 10?., for his Hamjjshire Downs, ahont 1 ^ear, 6 months-old ; bred 
by himself. 


Devon Long-woolled Shearlmg Bams. 

Kichabd Corker, Torweston, Williton, Somerset : First Prize, 10?., for his 
1 year, 4 months-old ; bred by himself. 

Sib J. H. Heathcoat Amoby, Bart., M.P., Knightsbays Court, Tiverton, 
Devon: Second Prize, 57., for his 1 year, 4 months-old; bred by him- 
self : and the Meserve JNumher to his 1 year, 4 months, 2 weeks-old ; 
bred by himself. 

Devon Long-woolled Bams of any other age. 

Sib J H. Heathcoat Amoby, Bart., M.P., Knightshays Court, Tiverton : 
First Prize, 10?., for his 2 years, 4 months-old ; bred by himself. 

Eichabd Corker, Torweston, Williton, Somerset : Second Prize, 5?., for his 2 
years, 4 months-old ; bred by himself. 

AiiPBED Bowebmak, Capton, Williton, Taunton, Somerset : the Beserve Mum-- 
her to his 2 years, 4 months, 1 week-old ; bred by himself. 


Devon Long-tooolled Bwes, Bens of Five. 

Sib j. H. Heathcoat Amoby, Bart., II.P., Knightshays Court, Tiverton, 
Devon: First Prize, 10?. for his 1 year, 4 months-old; bred by him- 
self., 

Biohard Corker, Torweston, Williton, Somerset: Second Prize, 5?., for 
Ms 1 year, 4 months-old ; bred by Mmself. 

Somerset and Dorset BCorned Shearling Bams. 

Herbert Farthiko, Hether Stowey, Bridgwater : First Prize, 10?., for his 

1 year, 5 months, 3 weeks-old; bred by himself. 

James Ctjeverwell, Clavelshay, North Petherton, Bridgwater : Second Prize, 
5?., for his 1 year, 6 montlis-old ; bred by himself. 

Soonerset and Dorset JSm'ned Bams of any other age. 

Herbert Farthing, Nether Stowey, Bridgwater: First Prize, 10?., for his 

2 years, 6 months, 3 *weeks-old ; bred by himself. 

Somerset and Dorset BLomed Fives, Bens of Five. 

John Mayo, Broadway Farm, Dorchester, Dorset: First Prize, 10?., for his 
1 year, 6 months, 2 weeks-old ; bred by himself : and Second Prize, 
5?., for his 1 year, 6 months, 2 weeks-old ; bred by himself. 

Dartmoor Shearling Bams. 

John Dendon Bremridge, Martin Farm, Whiddon Down, Okehampton, 
Devon : First Prize, 10?., for his 1 year, 2 months, 2 weekB-oid; bred 
by himself : and Second Prize, 5?., for his 1 year, .2 months, 2 weeks- 
old ; bred by himself. 
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ItOGEB Palmer, Yenn. Farm, Beawortliy, Exbouriie, Devon : the Beserve 
Number to his 1 year, 3 months, 2 weeks-old ; bred by himself. 

Dartmoor Bams of any other age, 

Hogeb Palmer, Yenn Farm, Beaworthy, Exboume : First Prize, 10?., for 
his 4 years, 2 months, 2 weeks-old ; bred by himself. 

William Squibb, Bonnaford Farm, Brentor, Bridestowe, Devon ; Secoku 
Prize, 5?., for ‘‘ Tom,” 2 years, 3 months, 3 weeks-old ; bred by Mr. 
Jackman, Mead well, Kelly, Lifton, Devon : and the Reserve Nim^er to 
“ Bob,” 4 years, 3 months, 3 weeks-old ; bred by Mr. Cole, Lanwyllen, 
Cornwall. 

Dartmoor JBwes^ Pens of Five. 

JoHx Leni>on Bremeidge, Martin Farm, Whiddon Down, Okebampton, 
Devon : First Prize, 10?., for his 1 year, 2 months, 2 weeks-old ; bred 
by himself. 

JEJxmoor Shearling JEtaim, 

Lord Poltimoee, Poltimore Park, Exeter: First Prize, 10?., for his 1 
year, 4 months-old ; bred by himself : and Secostd Prize, 5?., for his 
1 year, 4 months-old j bred by himself. 

Mrs. Maria Largdon, Flitton Barton, Korth Molton, Devon : the Reserve 
Number to “ Big Ben,” about 1 year, 3 months, 2 weeks-old ; bred by 
herself ; sire, “ Tiverton,” 

Exmoor Bams of any other age. 

Earl Fobtescue, Castle Hill, South Molton, Devon: First Prize, 10?., for 
his about 5 years-old; bred by Mr. James Quartley, Newport Terrace, 
Barnstaple. 

Mrs. Marla Langdox, Flitton Barton, North Molton, Devon : Second Prize, 
5?., for “ King of the Forest,’’ about 2 years, 3 months, 2 weeks-old ; 
bred by herself: and the Reserve Number to ‘*Rent Payer,” about 3 
years, 3 months, 2 weeks-old; bred by herself ; sire, “Champion 2nd.” 

. Exmoor Ewes, Pens of Five. 

Lord Poltimobe, . Poltimore Park, Exeter: First Prize, 10?., for his about 
1 year, 4 months-old ; bred by himself, 

Earl Fortescue, Castle Hill, South Molton: Second Prize, 6?., for his 1 
year, 3 months, 1 week-old ; bred by himself : and the Reserve Number 
to his 1 year, 3 months, 1 week-old ; bred by himself. 


PIGS. 

Large White Breed — Boars, above Six Months and not exceeding Twelve 

Months old. 

James and F. Howard, Britannia Farms, Bedford: First Prize, 10?., for 
3rd,” 0 .months, 2 days-old ; bred by themselves ; sire, “ Darby 
dam, ** Golden Fly,” by “ Banger.” ' 

k., ' 
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Eichard Blmhirst DtTCKEBii7G, Northorpe, Kirton Lindsey, Lincolnshire : 
Second Prize, 5^., for “ Cultivator 17th,” 11 months, 1 week-old ; bred 
by himself ; sire, ** Cultivator 16tb.” 


harge White Breed — Boars^ <d)ove Twelve Mmths old. 

The Eaed of EniiESMERE, Worsley Hall, Manchester : First Prize, lOZ., for 
“Samson 2nd,” 3 years, 6 months-old; bred by Mr. M. Walker, 
Chaddesden, Derby ; sire, Samson dam by “ Victor 2nd.” 

James and F. Howard, Britannia Farms, Bedford ; Second Prize, 5?., for 
“ Tiger 2nd,” 2 years, 7 months, S weeks, 5 days-old ; bred by them- 
selves ; sire, “ Baron Saron dam, Silver Hair 2nd,” by Duke.” 

Eichaed Elmhirst Dickering, Horthorpe, Kirton Lindsey : the Meserve 
Number to “ Cultivator 15th,” 3 years, 9 months-old ; bred by himself ; 
sire, “ Cultivator 13th.” 


Large White Breed — Bens of three Breeding Sow Bigs. 

The Earl op Ellesmere, Worsley Hall, Manchester : First Prize, lOZ., 
for his 5 months, 3 weeks, 6 days-old ; bred by himself ; sire, “ Samson 
3rd dam by “ Yorkshire Hero.” 

Egbert Tommas, Winson Green, Birmingham : Second Prize, 51., for his 
5 months, 3 weeks-old ; bi’ed by himself ; sire, “ Emperor dam, 
“ Blanche,” by “The Shah.” 

James and F. Howard, Britannia Farms, Bedford : the Beserve Number to 
their 5 months, 1 week, 4 days-old ; bred by themselves ; sire, “ Major 
dam, “ Violet,” by “ Duke.” 


Large White Breed — Breeding Sows. 

Eichard Elmhirst Duckering, FTorthorpe, Kirton Lindsey : First Prize, 
lOZ,, for his 1 year, 10 months, 1 week-old ; bred by himself ; sire, Cul- 
tivator 13th.” 

The Earl of Ellesmere, Worsley Hall, Manchester: Second Prize, 6Z., 
for “ Duchess age and breeder unknown : and the Beserve Number to 
“ Pride of the Village,” 2 years, 6 months-old; bred by himself; sire, 
“ Samson dam hy “ Yorkshire Champion.” 


Small White Breed — Boars, above Sics Months and not ecsce^ing Twelve 

Months old. 

The Earl of Ellesmere, Worsley Hall : First Prize, lOZ., for “ The Swell,” 

10 months, 3 weeks, 3 days-old; bred by himself; sire, “XL;” dam, 
“Nelly Farren.” 

Sanders Spencer, Holywell, St. Ives, Hunts : Second Peizb, 5Z., for his 

11 months-old : bred by himself; sire, “ Puritan dam, “ Oh Yes,” by 
“The Czar.” 

George Mumpord Sexton, Wherstead Hall, Ipswich t the B 0 serve Num^ 
to “Victorious,” 11 months, 6 weeks-old; bred by himself; sire, 
“ Triumph dam, “ Biot,” by “ Disturbance.” 

VOL. XIV. — S. S. 
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Small White Breed — Boars, above Twelve Months old, 

Sanders Spencer^ Holywell, St. Ives : First Prize, lOZ., for Omega,” 1 
year, 5 months, 5 days-old ; hred by himself ; sire, Puritan dam, 
“ Oh 1^0,” by “ The Czar.” 

The Fart, of Ellesi^iere, Worsley Hall, Manchester: Second Prize, 6J., 
for 2nd Duke of Lancaster,” about 4 years-old ; bred by himself ; 
sire, “Duke of Lancaster;” dam, “Queen.” 

Sanders Spencer, Holywell : the Reserve Number, to “Pat,” 1 year, 3 
months, 5 days-old ; bred by himself ; sire, “ Tom Thumb dam, 
Pure Small,” by “ Disturbance.” 

BmaU White Breed — Pens of Three Breeding Sow Pigs, 

The Earl of Edlesmere, Worsley Hall, Manchester: First Prize, 101., 
for his 5 months, 2 weeks, 4 ^ys-old ; bred by himself ; sire, “ Yoimg 
XL dam, “ Beauty.” 

The Eabii of Badnob, Coleshill House, Highwortb, Wiltshire : Second 
Prize, 51,, for his 5 months, 3 week, 4 days-old; bred by himself; sire, 
“ Warwick dam, “ Cushion,” by “ Coleshill.” 

Small White Breed — Breeding Sows, 

SAKDE35H Spenceb, Holy well, St. Ives, Hunts : First Prize, lOZ., for his 
1 year, 3 months, 5 days-old, ;iii-pig; bred by himself; sire, “Tom 
Thumb dam, “ Ftire Small j” by “ Disturbance.” 

Lord Mobeton, Torfcworth Court, Faiheld, Gloucestershire : Second Prize, 
51,, for “ Pearl,” 1 year, 3 months, 3 days-old ; in-pig ; bred by himself ; 
sire, “ Barrister dam, “ Topsy 7th,” by “ Prince.” 

Bichard Edmhirst Duckerino, Horthorpe, Kirton Lindsey : the Reserve 
Number, to his 1 year, 8 months-oid ; bred by himself. 

SmcM Bloch Breed — Boars, above Sioc and not exceeding Twelve 
Months old, 

George Mumfobd Sexton, Wherstead Hall, Ipswich : First Prize, 10?., 
for “ Childerio,” 10 months, 3 weeks-old ; bred by himself ; sire, 
“ Prince Charlie dam, by “ Blair Athol Second Prize, 51, for 
“ Thurio,” 10 months, 1 week, 4 days-old ; bred by himself ; sire, 
“ Gladiateur 2nd dam, “ Betsy,” by “ Prodigal and the Reserve 
Number, to “ Sir Joseph,” 11 months, 3 weeks, 5 days-oUl ; bred by 
himself ; sire, “ Prince Charlie dam, “ Adventuress,” by “ Ad- 
venturer.” 


SmaM Black Breed — Boars, above Twelve Months old. 

Geobob MirsiiFOBD Sexton, Wherstead Hall, Ipswich : First Prize, lOZ., for 
“ Insulaira,” 1 year, 1 month, 1 day-old; bred by himself; sire, 
- “ Frodi^ dam, by “ Gladiateur,” 

J<ii^ Partridge, Hillerton House, Bow, Horth Devon: Second Prize, 51,, 
, , . 1 year, 3 months-old ; bred by himself. 

JnB.,'Thorpelaiids, Northampton : the' Reserve Number, to 
10 mcmths, 2 weeks-old ; bred by himself. 
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Smcdl Black Breed — Bens of Three Breeding Sow Bigs, 

WiiiiiiAM F. Coi;LiEit, Woodtown, Horrabridge, Soutb D evon : Fibst Pbize, 
lOZ., for his 3 months, 3 weeks, B days-old; bred by himself; sire, 
" Liverx^ool dam, by ‘‘ Bedford.” 

TpE Eabii of Portsmouth, Eggesford House, Wembworthy, Horth Devon : 
Secostd Prize, for his 3 months, 1 week, 4 days-old ; bred by him- 
self ; sire, “ Duke of Camborne dam, “ Queen 2nd,” by General.” 

Small Black Breed — Breeding Sows, 

The Ebv. William Hooper, Ghilfrome Rectory, Dorchester, Dorset : First 
Prize, 10?., for ‘‘ Gipsey Queen,” 1 year, 1 month, 2 weeks, 6 days-old; 
in-pig ; bred by himself ; sire, ‘‘ Sultan.” 

JoHH Partridge, Hillerton House, Bow, bTorth Devon : Second Prize, 61,, 
for his 1 year, 9 months-old ; in-pig; bred by himself. 

The Earl op Portsmouth, Eggesford House, Horth Devon; the JReserve 
Number to his 1 year, 3 weeks, 4 days-old; in-pig; bred by himself 
sire, “ Gaffer ;” dam, “ Queen 2nd,” by ‘‘ General.” 

Berhshires — Boars, above Six Months and not exceeding Tivdve 
Months old, 

Heber Humfret, Kingstone Farm, Shrivenham, Berks : First Prize, lOZ., 
for “ Bertie Saverna,” 11 months, 1 week, 5 days-old ; bred by him- 
self ; sire, ‘‘ Lieutenant Savern dam, “ Mill Court,” by “ Whitesmith.” 

Arthur Stewart, Saint Bridge Farm, Gloucester ; Second Prize, 61,, for 
^ Major,” 11 months, 2 weeks, 6 days-old ; bred by himself ; sire, 

; Hesperian Major ;” dam, Kalvellie the 3rd,” by “ Robin Hood.” 

William Hewer, Sevenhampton, Highwortb, Wilts : the Beserve Number 
to “ Hopewell 2nd,” 9 months, 1 week-old ; bred by himself ; sire, 
“Union Jack 2nd;” dam, “Hyacinth,” hy “Wallace.” 

Berkshires — Boars, above Twelve Months old, 

Heber Humprey, Kingstone Farm, Shrivenham : First Prize, 10?,, for 
“Mountain Walk,” 2 years, 2 weeks, 3 days-old ; bred by himself; sire, 
“ Duke of Swinetown;” dam, “ Sidewalk,” by “Kingcraft.” 

William Hewer, Sevenhampton, Highworth, Wilts : Second Prize, 61,, for 
“Unison,” 2 years, 2 months, 1 week-old; bred by himself; sire, 
Union Jack 2nd5” dam, “Fashion,” hy “ Wallace.” 

Arthur Stewart, Saint Bridge Farm, Gloucester : the Beserve Number to 
“ Victor,” 1 year, 4 weeks-old ; bred hy himself ; sire, “ Robin Hood 2nd 
dam, “ Cirencester,” by “ Royal Pennant.” 

Berkshires — B&ns of Three Breeding Sow Bigs, 

Arthur Garfit, Scothem, Lincoln ; First Prize, 10?., for his 5 months, 
1 week, 4 days-old; bred by himself; sire, “The Higger,” dam, 
“ Cherry/* 

Arthur Stewart, Saint Bridge Farm, Gloucester ; Se cond Prize, 5?., for 
his 5 montbs, 3 weeks, 6 days-old; bred by hims elf ; sire, “ Royal;” 

* dam, “ Last Link.” 
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William Heweb, Sevenhampton, Higliworth, Wilts.: the Mese't've Number to 
his 6 months, 3 weeks, 6 days-old ; bred by himself; sire, “Wrangler 
clam, “ Hester,” by “ Eover.” 


BerhsJdres — Breeding Sows. 

Arthite Gtaefit, Scothern, Lin<x)ln: ’First Prize, lOZ., for “Cherry 
Blossom,” 1 year, 5 months, 2 weeks, 4 days-old ; in-pig ; bred by him- 
self; sire, “The Higger dam, “Cherry.” 

Hebee Hitmfbey, Kingstone Farm, Shrivenham, Berkshire : Second Prize, 
51, y for “ Donna Louise,” 2 years, 1 month, 3 weeks, 6 days-old ; in-pig ; 
bred Mr. D. Ashcroft, Blackamoor’s Head, Preston, Lancashire ; sire, 
“Sir Soger dam,'“ Belladonna,” by “Kingcraft.” 

Eichaed Fowler, Broughton, Aylesbury, Bucks: the Iteserve Number to 
his 2 years, 1 month-old ; in-pig ; bred by himself. 


Other Breeds — Boars, above Six Months and not exceeding Twelve 
* Months old. 

Eichabd Elmhirst Duckeeino, Horthorpe, Kirton Lindsey: First Prize, 
lOZ., for his white, 11 months, 1 week-old ; bred by himself. 

The Earl of Ellesmere, Worsley HaU, Manchester: Second Prize, 6Z., for 
“ Yonng Hero,” whjte, 11 months, 3 weeks, 6 days-old ; bred byl^mself ; 
sire, “Hero;” dam, “Doily. Varden.”" v 

Kobert Tommas, Winson Green, Birmingham: the Meserve Number to 
“ Punch,” white, 11 months, 1 week-old ; bred by himself ; sire, “ Esau 
dam, “ Jenny,” "by “ Samson.” 


Other Breeds — Boars above Twelve Months old. 

Peter Eden, Cross Lane, Salford, Manchester : First Prize, 10?., for “ Star 
of the East,” white with sprats, 2 years 10 months-old ; bred by himself ; 
sire, “ King dam, “ Sunrise,” by “ Major.” 

Egbert Tommas, Winson Green, , Birmingham : Second Prize, 5?., for 
“ Esau 2nd,” white, 1 year, 11 months-old; bred by himself; sire, “Esau 
1st dam, “ Minerva,” hy “ Jerry.” 

The Earl of Ellesmere, Worsley Hall, Manchester : the Beserve Number to 
“ King Tictor,” white, 1 year, 11 months, 3 weeks, 4 days-old ; bred by 
bimself ; sire, “ Young IHng dam, “ Duchess.” 


Other Breeds — Bens of Three Breeding Sow Bigs. 

The Earl of Ellesmere, Worsley Hall, Manchester : First Prize, 10?., for 
his white, 5 months, 3 weeks, 6 days-old ; bred by himself ; sire, “ Her- 
cules dam, “ Yorkshire Queen.” 

Thomas Pullin, Oswick Fpm, Yate, Chipping Sodbnry, Gloucestershire : 
Second Prize, 51., for his white, 4 months, 3 weeks, 6 days-old ; bred by 
himself. 

C^iA^;^^MoRT, Burlton, Shrewsbury: the Iteserve Number to his white, 
i 3 weeks, 3 days-old ; bred by himself ; sire, “ Hero dam, 

^ Stamf T^i by “ Dick.” 
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Other Breeds — Breeding Sows* 

The Eahl op EiiLESMERS, Worsley Hall: First Prize, 10?., for ‘‘Kate 
Vaughan/^ white, 2 years, 3 months-old ; bred by himself ; sire, “ Prince 
Eoyal dam, “ Fairy Queen,” 

Peter Eden, Gross Kane, Salford, Manchester: Second Prize, 5?., for 
“ Sunset white, 2 year, 5 months, 3 days-old ; bred by himself ; sire, 
“ Prince 3rd dam, “ Sunshine,” by “ Major,” 

■ Richard Edhhirst Ditckering, Northorpe, Kirton Lindsey, Lincolnshire : 
the Reserve Number to his white, 1 year, 10 months-old; bred by him- 
self. 


CHEESE.* 

Four Oheeses over Mighty four Pounds each, any make or colour, made 

in 1877, 

Charles Thatcher Stallard, Stanton Wick Farm> Pensford, Grloucester- 
shire : First Prize, 20?. 

James Willcox, Stomacher Farm, Shepton Mallet: Second Prize, 157. 

William and Thomas Allen, Crookwood Farm, Erchfont, Devizes, Wilt- 
shire : Third Prize, 107. 

Charles Robert Mary, Storridge Farm, Westbury, Wilts : the Reserve 
Number^ 

Pour Cheeses under Mightyfour Pounds each^ made in 1877 . 

John Bennett, Wanstrow, Frome : First Prize, 167, 

Charles Crees, Seymour’s Court Farm, Beckington, Bath : Second Prize, 
107. 

James Hoddinott, Hill House, Lipyeat, Bath: Third Prize, 67. 

John Lee, Halghton Hall, Bangor-Isycoed, Wrexham, Flintshire : the Reserve 
Number, 

Pour Cheeses over Seventy Pounds each, made in 1878. 

William Gorp, Sandford Orcas, Sherborne, Dorset : First Prize, 207, 

J OHN Bennett, Wanstrow, Frome, Somerset ; Second Prize, 157. 

Geoeqe Gibbons, Tunley Farm, Bath : Third Prize, 107. 

James Willcox, Stomacher Farm, Shepton Mallet, Somerset ; the Reserve 
Number, 

Pour Cheeses under Seventy Pounds each, made in 1878. 

James Hoddinott, Hill House, Lipyeat, Bath : First Prize, 157. 

John Bennett, Wanstrow, Frome, Somerset : Second Prize, 107. 

Charles Robert Maby, Storridge Farm, Westbury, Wiltshire : Third 
Prize, 57. 

Edwin Parrott, St. Algar’s Farm, Frome, Somerset : the Reserve Number. 

* Prizes given by the Bristol Local Committee. 
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One BCundredw eight of Phin Cheeses, under Twenty Bounds each, made 

in 1878. 

John BEmroTT, Wanstrow, Frome, Somerset ; Fibst Peize, 20Z. 

Thomas John Moon, Tallis Farm, Frome, Somerset : Second Prize, 15?. 
John Smith, Kupdown Farm, Thornlmry, Gloucester : Third Prize, 10?. 
Ohabdes Cbees, Seyiaom‘’s Court Farm, Beckington, Bath; the Iteserve 
Number, 

One Mundredweight of TrueMe Cheese, under T%venty Bounds each, 

made in 1878. 

John Bennett, Wanstrow, Frome, Somerset : First Prize, 20?. 

Edwin Parrott, St. Algar’s Farm, Frome, Somerset ; Second Prize, 15?. 
Edward Beisnett, Netherstreet, Bromham, Chippenham, Wilts : Third 
Prize, 10?. 

Jdefert Ham, Ohai^el Farm, East Brent, Bridgwater, Somerset ; the Iteserve 
Nttmbe^\ 


BUTTEE.^ 

Six Bounds of Fresh Butter in 125. or ilb, prints or rolls. 

Jambs Bavxs, E^therine Farm, Henbury, Bristol : First Prize, 10?. 
Elizabeth Withet, Yew Tree Fmrm, Horth Wick, Bandry, near Bristol: 
Second Prize, 8?. 

Elizabeth Toitles, Tickenham, Olevedou, Somerset: Third Prize, 6?. 
Abraham Davis, Ivingroad Farm, SMrehampton, Bristol : Fourth Prize, 3?. 

Twenty Bounds of Salted Butter, to be delivered at Bristol twenty’-eight 
days before the Show. 

Edwin George Hallett, Alston Farm, Chardstock, Chard, Somerset: 
First Prize, 11 . 

Lord Poltimore, Poltimore Park, Exeter, Devon : Second Prize, 6L 
Catherine Bowen, Trevayog, Fishguard, Pembroke : Third Prize, 41. 
J'osEPH Saunders, Horth Leaze Farm, Castle Carey, Somerset: Fourth 
Prize, 2?. 


FABM PEIZES.^ 


-For the best-managed Farms in Gloucestershire, Fast Somerset, and 

Worth Wilts. 

'Section I. — Arabise JFabms with at least two-thirds of their area 
Tinder rotation of cropping. 

Farms of tzuo hundred acres and upwards in extent. 

, Thomas Eedman Hulbeet, Horth Cemey, Cirencester : Prize of 50?. 
Wiw^'Arkell, Jnn., Glebe Farm, Hatherop, Fairford: Second Prize, 


Prizes given by the Bristol Local Committee. 
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Seotiojt ir. — ^Dairy or Stock Farms where the course of cultiTation 
is chiefly directed to the productioa of cheese or butter, or of 
animal food. 

Farms of two hundred acres and uj^vards in extents 

Albert James Steeds, Bed House Farm, Stratton-in-the-Fosse, Bath ; 
First Prize, bOL 

Georoe Gibbon's, Tunley Farm, Bath : Second Prize, 25?. 

John Reynolds Keen, Chewton Farm, Stone Easton, Bath : Special 
Prize, 10?. f 

John Maskeleyne, Hankeston, Malmesbury: Special Prize, 10?.t 

Farms above eighty and under two hundred acres in extents 
John William Long, Kellaway’s Farm, Chippenham : First Prize, 30?. 
James Hoddinot, Lipyeat, Bath : Second Prize, 15?. 


IMPLEMENTS. 

Por the hast Milh-can, suitable for conveying milk long distances by road 
or rail loitJioui injury. 

W. Alway and Sons, 37, Chapel Street, Pentonville, London : First 
Prize, 10?. 

' Ybpan and He ably, Leicester : Highly Commended. 

Por the best Churn for churning a sufficient quantity of milk to produce 
not more than 20Z65. of Butter. 

E. Ahlbobn, Hildesheim, Hanover, Germany; for his Holstein Yertical 
Churn : Prize, 10?. 

Por the best Churn for churning a sufficient quantity of cream to produce 
not more than 20lb$. of Butter. 

Thomas and Taylor, 80 and 82, Lower Hillgate, Stockport, Cheshire : 
Prize, 10?. 

Bobinson and Bichardson, Kendal, Westmoreland : Highly Commended. 
T* Bradford and Go., The Crescent Ironworks, Manchester : Highly 
mended. 

Por the best mechanical or automaiie Butter-Corker^ suitcMe for large 
dairies and for factories. 

E. Ahlborn, Hildesheim, Hanover, Germany : Prize, 10?. 

Por the best mechanical or automatic Butter corker^ mitfAle for small 
dairies ; price to he specially considered. 

E. A 38 CLBORN, HUdesheim,, Hanover, Germany : Prize, 10?. 

I f Prizes given by the Koyal Agricultural Society. 




xcii Award of Prizes at Bristol* 

For the best Gheese-iuh ; economy of labour to be specially comidered, \ 
B. CiitruTT, Bank Buildings, Tarporley, Cheshire : Bbize, 107, 

For the best Curd-knife, 

W. Gilmaj?, Hartington, Ashbourne, Derbyshire : Pkize, 5Z. 

For the best Curd-mill, 

HmsY Bamfoeb and Sons, Leighton Ironworks, Uttoxeter, Staffs : 
Peizb, Bl 

For the best Cheese-turning Apparatus: 

Carson and Toone, Wiltshire Foundry, Warminster, Wilts : Prize, 10?. 

For the best automatic means of Preventing the Bising of Cream. 

H. E. Mines, 79, Redcliff Street, Bristol : for his Automatic Milk Agitator : 
Prize, 10?. 

For the best Milk-cooler, 

Lawrence and Co., 22, St. Mary Axe, E.G. ; Prize, 10?. 

Special Prize. 

E. Ahlbobn, 10?. : for Cooling Yat and Milk Pans on Swartz System. 


Gold Medal 

For an efficient Sheaf-hihding Machine, either attached to a Meaper or 

otherwise. 

To Waite, Burnell, Huggins, and Co., 228, Upper Thames Street, 
London ; for McCormick’s Harvester and Self-binder. 

Walter A. Wood, 86, Worship Street, London : Eighty Commended for 
his Self-binding Harvester. 


MISCMil4A]SrEOUS AWAKDS. 

SiLTEE Medals. 

B. Hornsby and Sons, Spittlegate Ironworks, Grantham : for their 
Machine for Gutting and Trimming Hedges. 

_ John Fowler and Co., the Steam Plough Works, Leeds ; for their Circular 
Yalve attached to 16-Horse Power Cultivating Engine, 

Morris and Griffin, the Ceres Works, Wolverhampton, Staff’s: for 
Turton’s Permahent Rick Coverings. 
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AaEIGTJLTUBAL EDUCATION. 
Senior Exammation Papers^ 1878. 


EXAMINATION IN AGBICULTTJRB. 

IMaximtxm Nxtmbeb of Marks, 200. Pass Number, 100. 

Tuesday, Aptil 2Srd,from 10 a.m. tiU 1 jp.m. 

1. State tlie mode of cnltivation of a Hglit-laiid farm of 500 acres, 
100 of whieli are grass, viz. : — 

The rotation of crops. 

The necessary operations for each crop. 

The manures to be applied per acre. 

The quantity of seed required per acre and the time of sowing. 

The probable produce of com and roots per acre. 

The tr^tment of the grass-land and the proportion which 
should be cut for hay, and the mode of making it. 

2. State the mode of cultivation of a strong or heavy clay land farm 
of 500 acres, 100 of which are grass, viz. : — 

The rotation of crops. 

The necessary operations for each crop. 

The manures to be applied per acre. 

The quantity of seed required per acre and the time of sowing. 

The probable produce of com and roots per acre. 

The treatment of the grass-land and the proportion which 
should be cut for hay, and the mode of noaking it. 

8. Give the number of horses required to work each farm, and the 
number that would be saved, if the occupier were the owner of a 
steam ploughing apparatus. 

4. Describe the system of harvesting crops and the cost per aero 
for the manual labour of the various operations, in the district with 
which you are acquainted. 

5. What is the amount of capital required for each of the above 
farms, the live-stock required and its probable cost, and the annual 
amount to be paid for labour ? 

6. What are the necessary implements required for each farm, with* 
their cost ? 
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7. Describe the method of managing farm horses, and give their 
cost for keep, harness, shoeing, &o., for each horse per year. 

8. Describe the mode of feeding tbree-year-old bnllocks from the 
1st of November to the 1st of March, the kind and quantity of food 
for each bullock with its weekly cosi^ together with the weekly 
increase in weight for each bnllock, which such feeding would 
produce, 

9. Describe the management of a dairy herd during the winter 
months, and state the kind and quantity of food with its cost, and the 
probable yield of milk and butter from each cow weekly. 

10. Describe the mode of weaning calves. 

11. What is the age at which a heifer should have her first calf, 
and what is the term of gestation ? 

12. Describe the management of a flock of ewes from the 1st of 
October until after the lambing season, with the most suitable kind 
of food for ewe and lamb up to the time of weaning, the kind of 
food adapted for lambs after weaning, until put to roots. 

13. Give the number of hoggets required to consume 20 acres of 
roots, of 20 tons per acre, to be made fat from the 1st of November 
to the 1st of March with the amount of cake and corn they should 
each receive daily, with the probable morease in weight during three 
months. 

14. What are the indications of age of cattle^ sheep, ahd horses? 

15. What are the most prevalent diseases in cattle and sheep, and 
the premonitory symptoms of each? 

16. Describe the mode of preparing and laying down land to per- 
manent pasture. 

^ 17. What is the average cost of the following operations in the 
district with which you are acquainted? — 

Wheat hoeing at 8 inches apart per acre. 

Bean hoeing at 18 inches apart per acre. 

Boots hoed and singled at 24 inches apart per acre. 

Topping, cleaning, and clamping turnips per acre. 

Getting up mangolds and filling into carte per acre. 

Planting cabbages at 24 inches apart per acre. 

Filling and spreading manure at per load. 

Thaiehing at per square. 

Washing and shearing sheep at per score. 

Cutting and laying a hedge and doing out ditch at per rod. 

Trimming hedges at per chain. 

Draining 3 feet deep at per chain. 

Cost of draining 3 feet deep, 22 feet apart, including tiles, 
at per acre. 
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EXAMINATION IN CHEMISTEY. 

Maximttm Number op Marks, 200. Pass Number, 100. 

I. Gehebax. Chemistry. 

Wednesday^ April ^Mh^from 10 a,m. tiU 1 jp.m. 

1. In wLat respect does a solution of a salt (say nitre) in water 
resemble a chemical compound, and in what does it differ from one ? 

2. Describe the preparation of sulphurous acid gas (1) from sulphur, 
(2) from sulphuric acid, and explain the chemistry of the processes. 
Give an account of the chief characters of that gas. How can you 
distinguish it from hydrochloric acid ? What is its action on ferric 
chloride ? 

3. Show by a comparison of compounds what other elements are 
most nearly allied to (1) phosphorus, (2) iodine, (3) manganese. 

4. What weight of caustic soda is req^uired to neutralise exactly 210 
grains of sulphuric acid ? What quantity of bicarbonate of soda will 
also neutralise that quantity of acid? (O : S : O : N u = 12 : 32 : 16 ; 23.) 

5. Describe and explain the artificial preparation of nitre. 

6. Describe, and explain the cause of, ebullition. If you want to 
determine accurately the boiling-point of a liquid such as ether, 
esqplain how you would proceed, and give reasons for the precautions 
you would take- 

7. Explain the chemical changes which go on in the alcoholic 
fermentation. State the circumstances which appear necessary in 
order to this fermentation. What other kinds of fermentation are 
there besides the alcoholic, and in what respects do they resemble it ? 

8. By what tests can you detect (1) iron, (2) aluminum, (3) 
calcium phosphate, in a solution; separately, and when they are 
altogether ? 

9. What is the composition df urea? How can you prove the 
presence in it of each of the elements you name ? What decom- 
position does it most readily undergo, and under what circumstances ? 


II^ Agbiotjutubax. Chemistry. 

Wednesday^ April 24tth^from tUl B 

1. Compare the composition of light sandy soils with that of heavy 
clay soils, and show in what manner the chemical and physi<^l 
characters of light and heavy soils affect their cultivation. 
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2. Wliat do you understand by permanent and temporary fertility 
of land ? Wbat are the reasons that alluvial soils are generally very 
fertile ? 

3. Point out some of tbe peculiarities of land newly reclaimed from 
the sea and the treatment of land accidentally flooded by sea-water. 

4. Write a short paper on the assimilation of nitrogen by 
plants. 

5. State in general terms the composition of Peruvian guano and 
of nitrate of soda, compare their value and proper use in agri- 
culture, 

^ 6. Good farmyard-manure on an average contains £ per cent, of 
nitrogen. How much nitrate of soda, or how much sulphate of 
ammonia, must you use to obtain the same quantity of nitrogen 
which is contained in 20 tons of farmyard-manure ? 

7. How can you detect the presence of arsenic, copper, and mer- 
cury in the stomach of an animal, suspected to have been poisoned 
by one or the other of these metallic poisons? 

8. Mention the composition, preparation, and properties of carbolic 
acid. For what purposes may carbolic acid be usefully employed by 
agriculturists, and in what form ? 

9. Describe the chemical changes which have taken place in 
tmrning l^ley into malt^ What is the composition of malt-dust and 
Mha-dust, and their value for feeding and manuring purposes, in com- 
parison with barley and malt ? 


EXAMIHATIOF IN MECHANICS AND NATUEAL 
PHILOSOPHY. 

MAxnniM Number oe Marks, 200. Pass Number, 100. 

Thursday^ April from 10 a.m. tW, 1 pjm. 

1. What is the centre of graviiy of a body ? Why cannot a body 
ha^e more than one centre of gravity ? 

2. When a body consists of two parts of known weights, and the 
position of the centre of gravity of each part is known, how can the 
centre of gravity of the whole be found ? 

2. What m the construction for finding the resultant of two forces 
acting on a particle ? How is the construction extended to the case 
of ^iree oi: more forces ? 

^ lines at right angles to each other, and O P a 

^kmg angles of 60® and 30® with O a? and O y respectively ; 
lE^ces and 6 units respectively act on a particle at O along 
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O X, O P, and j/ O respectively ; find their resultant Iby construction, 
or otherwise. 

3. A B is a uniform rod or lever, 8 feet long, weighing 10 lbs. ; it 
is capable of turning freely round a hinge at A ; it rests in a hori- 
zontal position on a point O, distant 2 feet from B ; what force is 
exerted on C and on the hinge at A ? What dijference will there be 
in these forces (a) when a weight of 10 lbs., (h') when a weight of 
20 lbs., is hung at B ? 

4. Given three equal pulleys in separate blocks ; describe any one 
way of combining them into a system for raising a heavy body. In 
the system described, whatever it may be, what length of rope is re- 
quired for raising the weight 10 feet ; and what power is required 
to balance a weight of 3 cwt. ? 

5,. It is said that a mill working with 1-horse power can grind a 
bushel of com in an hour ; a stream has a fall of 10 feet ; its cross 
section is 6 square feet, and its velocity through the section is 3 miles 
an hoTxr ; how many bushels of com could it be made to grind in 
eight hours, if the water-wheel by which its power is applied can 
render useful three-quarters of the work done by the stream (L e., 
modulus of wheel is 0’75) ? 

6. A body thrown vertically upwards passes a point A with a velo- 
city , the highest point it reaches is B ; give a formula connecting v 
with the height A B and the force of gravity. 

Show that the kinetic energy or accumulated work which the body 
had when it passed A, equals the work which gravity would do on the 
the body while it falls from B to A. 

7. State the conditions that must be fulfilled when a body floats. 

A thin rod of uniform section weighs 2 lbs. ; its specific gravity 
is ; a weight (which is to be treated as a point) is fastened to one 
end ; what is the smallest value of the weight for which the rod will 
float vertically ? 

8. State Boyle’s Law,” and describe briefly the experiment by 
which its truth can be shown. 

Is the law exactly or only proximately true ? 

The barometer stands at 30 inches ; the pressure of the air within 
the receiver of an air-pump is 4 inches ; what part of the quantity of 
air originally within the receiver has been withdrawn ? 

9. What is the radiation of heat ? If a number of things at different 
temperatures were placed in a room, which was then shut up, why 
would their temperatures tend to become equal ? Slention any circum- 
stance that occurs to you as likely to prevent this tendency from 
having full effect. 
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EXAMIE-ATIOH m MENSUBATION AXD 
SUBYEYING. 

Maximum Humber of Mares, 100. Pass Number, 50. 

Thursday^ Ajpril 2BtJiy from till 5 p,m, 

1. State tlie principal rules for jSnding tlie area of a triangle. 

Find tlie area when the sides are 751, 645, 604 feet long respec- 
tively. 

2. The sewage of a household of six people can be disposed of on 
an area of 100 feet by 10 feet ; at the same rate how many acres of 
gwimd would be needed for a like purpose in the case of a small town 
with a population of 2500 people? 

3. State a rule, or write down a formula for determining the volume 
of a sphere in terms of its radius. 

A ball 4 ineh^ in diameter weighs 8^ lbs. ; what will be the weight 
of a ball of the same matmal 7 inches in diameter ? 

4. A heap of earth or ^tones ls made on level ground ; the top is a 
rectangle, 20 feet long by 10 feet wide ; the base is also a rectangle 
24 feet long by 14 feet wide; the slope of the sides is uniform all 
round, and the heap is 3 feet in vertical height ; how many cubic 
yards of stones or earth are there ? 

5. Explain how a knowledge of the specific gravity of a substance 

can be u^d for the approximate determination of the volume cf a 
known Wmght of the substance. f,;; 

What is the volume of 18 tons 15 cwt. of granite, sp^Mc 
gravity of which is 2*625? * 

6. A wood is enclosed by four straight boundary lines ; you are not 
allowed to cross the wood in any direction, nor can you see through 
it ; you are provided \nth nothic^ but a measuring-tape and pickets ; 
how would you obtain data for drawing a correct plan of the 
boundary? 

7 w ^ Explain briefly the principle of the vernier, and show how it is 
ap;^e^ in the following cases : — 

(a) A line is divided into lOths of an inch, and with the help of the 
vejfflier the observer is to be enabled to read to lOOths of an inch. 

(b) An are is graduated to half-degrees, and with the aid of the 

the observer is to be enabled to read to minutes. 

^ ^ ^ point on one side of a river, F is a flagstaff on the oppo- 

^ A B of 500 f^t is measured, and the angles TAB 
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and A B P are observed to be 98^ SO' and 75"^ 20' ; from these data 
find the distance A P. 

9. Plot the accompanying notes ; and if the first station is 200 feet 
above the sea-level, wbat is the height of the last station above the 
sea-level ? 


niSTANCE. 

BACK-SIGHT. 

EORE-SIGHT. 

100 

6-28 

2*60 

100 

5-78 

3*62 

70 

7-82 

2-20 

60 

5-00 

8*36 

80 

2*36 

9*95 

100 

3-44 

8*29 


EXAMINATION IN BOOK-KEEPING. 

Maximthm Number oe Marks, 200. Pass Number, 100. 

Friday^ April from 10 a,m, till 1 jp.iw. 

Jotirnalise and post into a ledger, in proper technical form and 
larngnage, the following series of facts and transactions, and, from sxich 
l^ger, mahe out a Trial Balance, a Profit and Boss Acooimt, and a 
Balance Sheet. 

Liabilities and Assets Johk Carter, 1st Jam^uary, 1878. 

lilABrUTXES. « , ^ 7 

s, a. 

Amount due to peter Iiawson .. .. .« .. 660 0 0 

Do. Peter Bell, rent due at Christmas, 1877 100 0 0 

Do. London and County Bank lioan Account 2000 0 0 

Security — 3 warrants for wheat at Yictoria 


Docks, value 2500L 

Acceptance due 18th January .. .. .. „ 98 7 G 

Do. February 101 12 6 


£2860 0 0 

Assets* 

Stock of Wheat .. .. .. ^ .. .. 3000 0 0 

Bill receivable, due 28th January .. .. .. 1260 0 0 

Due from Philip James .. .. 260 0 0 

Cash at London and County Bank, Oxirrent Account 1660 17 9 

Petty Cash in hand .. .. 26 2 3 


£6077 0 0 
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JaB* 1. Botiglit of Peter Lawson, Wheat .. 500 0 0 

„ „ Paid Peter Lawson 4:60 0 0 

„ „ Sold to Philip James, Wheat .. .. .. 1100 0 0 

„ 3. Accepted Peter Lawson^s Draft, due 4:tli of 

July, 1878 615 0 0 

„ „ Interest charged hy Lawson 15 0 0 

„ 5. Beceived Philip James’s Acceptance, 4th 

March 1000 0 0 

„ 8. Discounted with the London and County 

Bank, Bill due 28th January £1250 0 0 
Do. 4th March .. 1000 0 0 

2250 0 0 

„ „ Discount charged by Bank 10 12 7 

5 , „ Paid off Loan Account at London and County 

Bank .. 2000 0 0 


„ „ Interest charged by Bank 2 4 0 

10. Beceived Warrants for Wheat from Londdn 
and County Bank 

„ 15. Sold Peter Smith, Wheat 250 ’ 0 0 

„ 16. Paid Peter Bell .. 100 0 0 

5 , 18. Paid Acceptance due this day 98 7 6 

,, 20. Beceived from Peter Smith, Bill on Barings’, 

due 4th July .. .. .. .. 263 10 0 

Charged Peter Smith, Interest '3 10 0 

„ 25. Bought of Peter Lawson, Wheat .. .. 600 0 0 

„ 28. Bill due this day, returned by Bank unpaid 1250 0 0 

„ ,, Drew from Bank for private use .. .. 75 0 0 

„ „ Paid out of Petty Cash — 

Dock ChargsB on Wheat .. .. 13 6 8 

„ „ Discounted at London and County Bank, 

Bill due 4th July .. .. ,, .. ,253 10-#^^ 

„ „ Discount charged by Bank 2 5 0 

„ 31. Advanced out of B^k to Petty Cash .. 20 0 0 

„ „ Paid John Jones one month’s salary .. .. 12 10 0 

„ „ Paid Insurance on Wheat .. .. 15 15 0 

„ „ Stock of Wheat on hand this day .. 3000 0 0 
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EXAMINATION IN GEOLOGY. 

Maximum Number of Marks, 100. Pass Number, 50. 

Friday, April from 2 pjm. till 5 p.m, 

1. Name the chief divisions of rocks which constitute the crust of 
the earth, and give their distinguishing characters. 

2. Define and explain the origin of schist, slate, flagstone, and 
shale. 

3. Explain the different geological conditions favourable for the 
origin of springs. 

4. Describe the effects of rain and frost as agents in the weathering 
of rocks. 

6. Name the characteristic fossils of the three great divisions of 
stratified rocks. 

6- What are the distinctive features of the carboniferous flora? 
Arrange the chief genera under their respective classes. 

7. State the geological position of the principal mineral fertilisers 
found in England. 

8. Tabulate the divisions of the cretaceous rocks, mention their 

lithological characters, and the nature of the soils derived from 
them. * 

9. What is the geological position of the following deposits : — 
Alum shale. Pullers earth. Colly weston slate, Petworth marble, 
Kentish ragstone, and the gypsum of Derbyshire ? 

10. Explain the differences between the soils on the chalk downs 
(north or south) and those in the adjacent valleys. 


EXAMINATION IN BOTANY. 

[It is expected that Eight Questions at least will be answered.] 
Maximum Number of Marks, 100. Pass Number, 50. 
Saturday, April ^lih, from 10 a.m. tiU 1 p,m, 

1. Name, describe, and give samples of the principal modifications 
of leaves, excluding, those connected with the flower. 

2. Give the reasons for applying the term frond to some leaves, and 
specify the groups of plants which have fronds. 

3. What is duramen, alburnum, and bast tissue ? 

4. What is cellulose, starch, sugary and chlorophy 11 ? 

TOh. XIV. — s. 


h 
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5. Explain the meanings of ovary, ovule, embryo sac, embxyo and 
seed, and state in what grouj) or groups of plants these organs are 
present. 

6. By what organs in the plant, and in what way are manures 
appropriated ? 

7. Has the barberry any connection with the disease of smut in 
wheat? and if so, what connection? 

8. Give the principal characters of the Hatursl Order Crueiferfe, 
and specify the plants of this Order, grown by agriculturists. 

9. Give the technical names and natural orders of the dodder, lint, 
potato, onion, and nettle. 

10. Name and describe, in systematic language, the plants A, B, 
and C. 


EXAMIHATIOH IE ANATOMY AND ANIMAL 
PHYSIOLOGY. 

Maximum Numbee oe Masks, 100. Pass Numbes, 50. 

Scdttrda^i April 27ih^ Jrom 2 p.m, tiU 5 jp.w. 

1. Name the bones of the hind extremity of the ox, in their regular 
ordmr, commencing firom above ; and point out the principal differences 
which exist in each when compared with the corresponding bone of the 
horse, 

2. Give a brief description of the develc^ment and growth of a long 
bone and a ffat bone. 

3. Describe the differences which exist in the bones of the head in 
horned and polled oxen. 

4. State the several uses which bones serve in the animal body, and 
the manner in which they are nourished. 

5. What are cartilages ? Describe their varieties, and the structural 
differences between them and tendons. 

6. What are ligaments ? Name their several uses, and state whether 
their structure in all cases is the same. 

7. What are muscle? Are all the muscles of the body of the same 
land ? If not, give a familiar example of each. 
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MEMOBAJTOA. 


ATv&ftgitR OF LiaTXsaSj— The Society's office being situated in the postal district i<te8igiiat^ hy^e 
letter VVi» Members, in their correspondence with the Secretary, are requested to aatgom that 
letter to usual address. 

<TEsmaAn Meeting in London, December, 18^8. 

Oenekai. Meeting in London, May 22, 1872, at 12 o'clock. 

Methopoeitan Meeting at Kilbum, Jnly 1879, 

Monthly Council (for transaction of business), at 12 o'clock on the first Wednesday in every month, 
excepting January, September, and October: open only to Members of Council and Governors oi 
the Society, 

Adjouenments. — ^T he Council adjourn over Passion and Easter weeks, when those weeks do not 
include the first Wednesday of the month; from the first Wednesday in August to the fimt 
Wednesday in hTovember; and from the first Wednesday in December to the first Wednesday in 
February. 

Office Hours. — 10 to 4. On Saturdays, 10 to 2. 

Diseases of Cattle, Sheep, and Pigs. — Members have the privilege of applying to the Veterinary 
Committee of the Society, and of sending animals to the Brown Insiitution, Wandsworth 
Hoad, S.W. — (A statement ot these privileges will be found on page civ.) 

Chemical Analysis.*— The privileges of Chemical Analysis enjoyed by Members of the Soclely will 
be found stated in this Appendix (page cv.). 

Botanical Privileges. — ^The Botanical and Entomological Privileges enjoyed by Members of the 
Society will be found stated in this Appendix (page cvii). , 

SUBSOBJPTIONS. — ^1. Annual. — ^The subscription of a Governor is £5, and that of a Member £1, due in 
advance on the 1st of January of each year, and becoming in arrear if unpaid by the Ist of 
June, 2, For Ufe. — Governors may compound for their subscription fdr future years by paying 
at once the sum of A'60, and Members by paymg jtSlO. Governors and Members who have paid 
their annual subscription for 20 years or upwards, and whose subscriptions are not in arrear, 
may compound for fiiture annual subscriptions, that of the currmt year indurive, by a single 
payment of £25 for a Governor, and jb‘6 for a Member. 

Paymekts. — S ubscriptions may be paid to the Secretary, in the most direct and satisfactory manner, 
either at the Omce of the Society, No. 12, Hanover Square, London, W., or by means of post- 
office orders, to be obtained at any of the principal post-office throughimt the kingitom, and made 
payable to him at the Vere Street Office, London, W.; but any cheque on a banker’s or any 
other house of business in Loudon will be equally avafiaifie, if made payable on demand. In 
obtaining post-office orders care should be taken to g^ve the postmaster the correct initials 
and surname of the Secretary of the Society (H. M. Jenkins), o^mrwise the payment 
will be refused to him at the post-office on which such Older has been obtained ; and when 
remitting the money-orders it should be stated by whom, and on whose account, they are sent. 
Cheques should be made payable as drafts on demand (not as bills only payable after sight or a 
certain number of days after date), and should be drawn on a London (not on a local coimtiy) 
jtonker. When payment is made to the London and Westminster Bank, St. James's Square 
feanch, to the bankers of the Society, it will be desirablo that the Secretary should be advised 
by, letter of such payment, in order that the entiy In the banker's book maybe at once, iden- 
tified, and the amount post^ to the credit of the proper party. No coin can be remitted by post, 
unlei^ Ihe. letter be ragistered. 

New MBEMBaaKA-—Ehreiy candidate for admission into the Sodetymnst be proposed by a Member; 
the proposer io ^»ecSfy in writing the full name, usual place of residence, and post-town, of the 
candide^ either Council meeting, or by letter addressed to the Secretary* Forms of Proposal 
may be obtained on application to the Secretaiy. 


Mranbefs obtain on applic«^|a^>to the Secretary copies of an Abstract of the Charter 
^ By^lam of a Statmi^t'^^ihs G^eral Objects, &c., of the Society, of ChemicaL 
jTOtaxiical, and Veterisaiy Pri!^^L^ge% and of other printed papers connected with special 

departments of the Society's business^ 
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l, — Sebious OB Extensive Diseases, 

J^To. 1. Any Member of the Society who may desire professional attendance 
and special advice in cases of serions or extensive disease among his cattle, 
sheep, or pigs, and will address a letter to the Secretary, will, by return of 
post, receive a reply stating whether it be considered necessary that the 
Society’s Yeterioary Inspector should visit the place where the disease prevails. 

No. 2. The remuneration of the Inspector will he 2L 2s. each day as a 
professional fee, and 11. Is. each day for personal expenses ; and he will also 
be allowed to charge the cost of travelling to and from the locality where his 
services may have heen required. The fees will he paid by the Society, hut 
the travelling expenses will be a charge against the applicant. This charge 
may, however, be reduced or remitted altogether at the discretion of the Council, 
on such step being recommended to them by the Veterinary Committee. 

Ho. 3. The Inspector, on his return from visiting the diseased stock, will 
report to the Committee, in writing, the results of his observations and pro- 
ceedings, which Report will he laid before the Council. 

Ho, 4. When contingencies arise to prevent a personal discharge of the 
dnties confided to the Inspector, he may, subject to the approval of the Com- 
mittee, name some competent professional person to act in his stead, who shall 
receive the same rates of renauneration. 

n. — ^O bbinabv OB Othbb Cases of Disease, 

Manbers may obtain the attendancse of the Veterinary Inspector on any 
case cf disease by pacing Ihe csost of Ms visit, which will he at the following 
rate, viz., 22. 2s. per diem, and travelling asLpenses. Applications should be 
addressed to the Superintendent the Brown Institution, care of the Secretary 
of the Royal Agricultural Society, 12, Hanover Square, London, W. 

m. — CoNSUIiTATIONS WITHOUT ViSIT* 

Personal consultation with Veterinary Inspector .. 6s, 

Consultation by letter .. .. .. .. .. 6a- 

Oonsultation necessitating the writing of three or more letters 10s. 
Post-mortem examination, and report tibereon.. .. 10s. 

A return of the number of applications from Members of the Society durii^ 
each hMf-year is required from the Veterinary Inspector. 

IV. — ^AuMisfflcoN OF DisEAS3Ba> Animals to the BeowE Institution, 
Wan3>swobth Boab, London, S,W-; Invi^ga^ons, Lbotubbs, 
AND BeFOBTS. 

Ho, 1, All Membens of the Socieiy have the privil^e of sending cattle, 
sheep, and pigs to the Infirmary of the Brown Institution, on the following 
terms ; via., by paying for the keep and treatment of cattle 10s. 6d. per week 
each animal, and for dieep and pigs ^‘a small proportionate charge to be 
fixed by the Professor-Superintendent according to circumstances.” 

Ho. 2. The Professor-Superintendent of the Institution has also undertaken 
to carry out such investigations relating to the nature, treatment, and pre- 
vention of diseases of cattle, sheep, and pigs, as may be deemed expeient by 
the Conndlt 

Ho. 3, A detailed Report of the cases of cattle, sheep, and pigs treated in 
the Infirmary of the Institution, or on Farms in the occupation of Members 
^ the Sodety, will be famished to the &gaxkcil quarterly ; and also special 
repc^ from time to time <m any niatfeer * unnsuSl interest which may come " / 
und^ the notice of the Institution, « * /A 

By Order of the Council, ' 

H. M. JEHKINS, 
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JKemfterS’ of Cj^emfral gtnalpgfe 


The CoTincil have fixed the following rates of Charges for Analyses to 
be made by the Consulting Chemist for the hondfide use of Members 
of the Society; who, to avoid all unnecessary correspondence, are 
particnlarly req^nested, when applying to him, to mention the kind of 
analysis they require, and to quote its number in the subjoined schedule. 
The charge for analysis, together with the carriage of the specimens, 
must be paid to him by Members at the time of their application. ^ 

No- 1. — An opinion of the genuineness of Peruvian guano, bone* 

dust, or oh-cake (each sample) .. .. .. .. 5s. 

„ 2. — ^An analysis of guano ; showing the proportion of moisture, 
organic matter, sand, phosphate of lime, alkaline salts 
and amm onia .. ,, .. .. .. 10s. 

„ 3. — An estimate of the value (relatively to the average 
samples in the market) of sulphate and muriate of am- 
monia, and of the nitrates of potash and soda .. •• lOa, 

„ 4. — ^An analysis of superphosphate of lime for soluble phos- 
phates only .. .. .. .. .. 10s- 

„ 6. — ^Au analysis of superphosphate of lime, showing the pro- 
portions of moisture, organic matter, sand, soluble and 
insoluble phosphates, sulphate of lime, and ammonia .. Xl. 

„ 6. — An analysis (sufficient for the determination of its agricul- 
tural valud) of an ordinary artificial manure .. .. JEl. 

„ 7. — ^Limestone: — ^the proportion of lime, ^ 7s. 6c2. ; the propor- 
tion of magnesia, 10s. ; the proportion of lime and mag- 
nesia «. •# .. .. .. 13s. 

„ 8. — Limestone or marls, including carbonate, phosphate, and 

sulphate of lime and magnesia, with sand and clay .. £1, 

„ 9. — ^Partisd analysis of a soil, including determinations of clay, 

sand, organic matter, and carbonate of lime .. .. £1, 

„ 10. — CJomplete analysis of a soil .. .. .. .. .. £B, 

„ 11. — ^An analysis of oU-cakeor other substoice used for feeding 
purposes; showing the proportion of moisture, oil, 
mineral matter, albuminous matter, and woody fibre ; 
as well as of starch, gum, and sugar, in the a^regate j£l, 

,, 12. — Analysis of any vegetable prodtict .. .. .. £X, 

,, 13i — ^Analysis of animsd products, refuse substances used for 

manure, &c. .. .. .. .. from 10^. to 30s. 

„ 14* — ^Determination of the “ hardness ** of a sample of water 

before and after boiling .. .. .. .. 10s. 

„ 15.— AiMtly^s of water of land drainage, and of water used for 

irr%ation ., .. .. *. .. .. £2, 

„ 16, — Detemdnation of nitric acid in a sample of water .. .. £1» 

N.B. — 3%e cihom Siale qf Chcvrges is not a^IicoMe to the case of persons 
commercially engaged m the Mamfacture or Sale of any Snhstance sent for 
Ancdysis^ 

The Address of the Consult^ Chemist of the Society is. Dr. Augustus 
V oEucEl^ F.R.S,, 11, ^disbuzy^^mre. Fleet Street, London, E.C., to which he 
requests that all letters and paicels (Postage and Carriage paid) should be directed. 

By Order of the Council, 

H. M. JBNKINS, Secretary^ * 



( cvi ) 


mSTETJOTIONS FOE SELECTING AND SENDING SAMPLES 
POE ANALYSIS. 


AETIFICIAL MANUEES. — Take a large handful of the naanure from three 
or four bags, mix the whole on a large sheet of paper, breaking down with the 
hand any lumps present, and fold up in tinfoil, or in oil silk, about 3 oz. of the 
well-mixed sample, and send it to 1 1 , Salisbury Squabe, Fleet Street, E.C., 
by post : or place the mixed manure in a small wooden or tin box, which may 
be tied by string, but must not be sealed, and send it by post. If the manure be 
very wet and lumpy, a larger boxful, weighing from 10 to 12 oz., should be 
sent either by post or railway. 

Samples not exceeding 4 oz. in weight may be sent by post, by attaching two 
penny postage stamps to the parcel. 

Samples not exce^ing 8 oz., for three postage stamps. 

Samples not exceeding 12 oz., for four postage stamps. 

The parcels should be addressed: Dr. Augustus Voislckeb, 11, Salisbury 
Square, Fleet Street, Lokdon, B.C., and the address of the sender or the 
nimiber or mark of the article be stated on parcels. 

The samples may be sent in covers, or in boxes, bags of linen or other materials. 
Ko parcel sent by post must exceed 12 oz. in weight, 1 foot 6 inches in length, 
9 inches in width, and 6 inches in depth. 

— Have a wooden box made 6 inches long and wide, and from 9 to 12 
Inches deep, according to the, depth of soil and subsoil of the held. Mark out in the 
fieM aigpace of about IS inch^ square ; dig round in a Ranting direction a trench, 
so as to leavc iundisturbed a block of soE with its subsoil from 9 to 12 inches deep ; 
trim this block dr plan of the field to make it fit into the wooden box, invert tne 
open box over it, press down firmly, then pass a spade under the box and lift it 
up, gently turn over the box, nail on the lid and send it by goods or parcel to the 
laboratory. The soil will then be received in the exact position in which , it is 
fonnd in the field. 

In the case of very light, sai^y, and porous soils, the wooden box may be at 
once inverted over the soil and forced down by pressure, and then dug out- 

WATERS. — ^Two gallons of water are required for analysis. T^e 'water, if 
possible, should be sent in glass-stoppered l^nchester half-gallon bottle widtdt 
are readily obtained in any chemist and druggist’s shop. IfWmch^ter bottles 
cannot be procured, the water may be sent in perfectly clean aw stoneware 
jars surrounded by wickerwork. For the determination of the degree of hardness 
before and after boiling, only one quart wine-bottle fhll of water is required. 

LIMESTONES, MARLS, IRONSTONES, AND OTHER MINERALS.— 
Whole pieces, weighing from 3 to 4 oz., should be sent enclosed in small linen 
bags, or wrapped in paper. Postage 2d., if under 4 oz. 

OILCAKI^. — ^Take a sample from the middle of the cake. To this end break a 
whole^ cake into two. Then break off a piece from the end where the two halves 
were joined together, and wrap it in paper, leaving the ends open, and send parcel 
bjr post. The piece should weigh from 10 to 12 oz. Postage, 4d. If sent by 
railway, one quarter or half a cake should be forwarded. 


FEEDING MEALS. — About 3 oz. will be sufficient for analysis. Enclose the 
m«^ in a small linen bag. Send it by post. 

^Dji.fijrwarding samples, separate letter^ , 
the nature of the Information ^ 
in • - 


.aid be sent to the laboratory, 
tired, and, if possible, the. qbjept 


' A- . 




H. M. XEasmm, Searetars. ’ 
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SSLsmhtm* IScrtantcal anir Entomological 
|9ribilegcs* 


The Council have fixed the following Rates of Charge for 
the examination of Plants, Seeds, and Insects for the bond fide 
use of Members of the Society, who are particularly requested, 
when applying to the Consulting Botanist, to mention the 
kind of examination they require, and to quote its number in 
the subjoined Schedule. The charge for examination must be 
paid to the Consulting Botanist at the time of application, and 
the carriage of ail parcels must be prepaid. 


I. BOTANICAL. 

No. 1. — -A report on the purity, amount and nature of foreign 
materials, perfectness, and germinating power of a 
sample of seeds 

„ 2. — ^Betailed report on the weight, purity, perfectness, and 
germinating power of a sample of se^s, with a special 
description of the weeds and other foreign materials 
contained in it .. 

„ 3. — ^Determination of the species of any weed or other plant, 
or of any epiphyte or vegetable parasite, with a report 
on its hahitsi and the means of its cxterroination or 
prevention .. 

„ 4. — ^Beport on any disease affecting the farm crop 

,, 6.— Determination of the species ©f a collection of natural 
^ grasses found in any district on ope kind of soil, with 
, a report on their habits iahd pasture value 

ir. BNTOMOLOGIOAL. 

„ 6. — Determination of the species of any* in sect, worm, or other 
^ animal which, in any stage of its life, injuriously affects 
the farm crops, with a report on its habits and siigges- 
tions as to its esterminati<m 


6s. 


10s. 


5s. 

6s, 


10s. 


6s. 



INSTBTTOTIONS FOE SELECTING Ato SENDING SAMPLES. 

Jjo. sending seed or com for examination the utmost care must he taken to 
a fair and honest sample. If anything supposed to be injurious or 
ists in the com or seed, seleAed samples should also he sent. 

^^^ng specimens of plants, the whole plant should be taken up, and 
I'^^en from the roots. If possible, the plant must be in flower or 
TO^'li^Cfuld be packed in a light box, or in a firm paper parcel. 

S^cimehs s&eased plants or of parasites should be forwarded as fresh as 
possible. PlaceSte^ in a bottle, or pack them in tin-foil or oil-silk. 

All specimens ^kJutd be accompanied with a letter specifying the nature of 
the information required, and stating any local circumstances (soil, situation, 
^.} which, in the ophrlon of the sender, would be likely to throw light on the 
inquiry, 

N.B.-^2%e edfove Bccde ofi ^ uppUmlde m the case of Seedsmm 

reg^uiring ike of JManiet. % ^ 

PjE^ls or letters (OSriage or Postage prepaid) hi be addressed to Mr. W. 
Cabbuthebs, P.E.S., 4, Woodside Tillas, GipsyjHiU, iondon, S.E. ^ < 

JENKINS, iSfecr^Q59^^ ,, 
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Date of issue. | Date of issue. 






